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TO THE 


HON. JOHN L. BEVERIDGE, 


GOVERNOR OF ILLINOIS. 


Sir: 

The sixth volume of my report on the Geological Survey of Illinois, 
the publication of which was provided for by the 28th General Assem- 
bly, is herewith submitted. Its appearance has been delayed by causes 
beyond my control, and mainly by the length of time required to engrave 
the plates and map accompanying this volume, the work in this instance 
being assigned exclusively to one engraving establishment instead of 
being divided between two or more, as was done with the preceding 
volume. 

Although the Paleontology of the State is by no means completed, 
and some departments, especially those of the corals and bryozoans, 
remain almost untouched, while many of our most common fossils have 
never been fully illustrated, and the descriptions even have not been 
published in any work now accessible to the general student, yet, in 
consequence of the manifest desire on the part of the law-making power 
to cut off all appropriations not deemed by them as absolutely neces- 
sary, I have not thought it advisable to make any provision for contin- 
uing the work beyond the publication of this volume, which includes 
the geology of all the counties in the State not heretofore reported on. 

Moreover, important facts are constantly being developed in regard 
to our coal resources, by experiments with the drill, and by shafts sunk 
in various portions of the Illinois coal field, which should be collated 
and made available for the information of the public; for it is quite 
impossible that a State survey covering so large an area as that pos- 
sessed by the State of Illinois, could be carried on with the detailed 
accuracy with which such work is prosecuted in the older countries of 
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Europe, without an expenditure of means far beyond any sum hitherto 
appropriated for scientific purposes in this State; and, consequently, 
very much yet remains to be learned in regard to the distribution of our 
coals and other economical deposits. 

The large collection of geclogical specimens accumulated by the Sur- 
vey reniains in the condition it was left by the fire in the Masonic Hall 
building, where it was formerly kept, no proper place having as yet 
been provided for its reception, and no provision made for its preserva- 
tion as a State collection. Some disposition should be made of this col- 
lection, either to preserve it as the nucleus of a State Cabinet of Natural 
History, or to dispose of it to some scientific institution where it would 
be appreciated and properly cared for. 

In the prosecution of the work I have kept in view two objects that 
seemed to me of paramount importance, to-wit: First, the development 
of the material resources of the State, so far as was possible, by mak- 
ing known whatever matters of economical importance the field explo- 
rations should bring to light; and secondly, to bring out such scientific 
results as this rich and comparatively unexplored field made possibie, 
so that the State of Illinois, through its geological survey, might con- 
tribute something towards the general stock of scientific knowledge. 

Although the scientific results brought out by the survey may not be, 
and probably are not appreciated by our own people, nevertheless I 
have the satisfaction of knowing that they are elsewhere, and that the 
Illinois Reports are esteemed a desirable acquisition to all scientific 
libraries, both public and private, and the applications for this work 
since the distribution of the first three volumes, coming mainly from 
individuals and institutions directly interested in scientific pursuits, 
would have consumed the entire edition published. 

As the alleged reasons for withholding further appropriations to con- 
tinue the work were based on the necessity of economy, and lest it might 
therefore be supposed, by those unacquainted with the facts, that there 
has been an unnecessary expenditure of money in the prosecution of 
this work, I deem it but just to myself to state in this connection pre- 
cisely the amount that has been placed at my disposal for carrying on 


the Geological Survey of the State since it has been under my direc- 
tion. 
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When the survey came under my control, in March, 1858, the annual 
appropration was $5000 per annum, with an additional sum of $500 per 
annum for topographical work. As the latter amount was entirely 
inadequate to the accomplishment of any practical results in topo- 
graphy, it was expended mainly in the construction of the State map 
accompanying this volume, and in drawing such county maps as the 
prosecution of the work rendered necessary, so that the first named 
sum was all the available means at command to pay the salaries of 
myself and my assistants in geology and paleontology, for chemical 
work and chemicals, and the traveling and incidental expenses of the 
survey. This appropriation continued until the adoption of the new 
constitution in 1872, when by a provision in that instrument it was 
abolished. In addition to this annual appropriation, the twenty-fifth 
General Assembly made a special appropriation of $10,000 per annum 
for two years to complete the field work, and five or six additional 
assistants were employed for that time, and the sum so appropriated 
was exclusively devoted to this department of the survey. 


After the expiration of the regular annual appropriation in 1872; by 
the constitutional provision above referred to, the twenty-seventh Gen- 
eral Assembly appropriated the sum of $2000 to defray the entire 
expense of the Survey for one year, and the succeeding General Assem- 
bly appropriated the sum of $3600 per annum for two years to defray 
the salary of myself and assistant including office and traveling 
expenses, and $1500 to pay the cost of the drawings required to illus. 
trate this volume. This appropriation expired on the 30th day of June, 
last. The two first volumes of my report were published in 1866, the 
third in 1868, the fourth in 1870, the fifth in 1872, and the sixth in 1875, 
this latter volume having been delayed nearly a year by causes already 
alluded to. These six volumes, averaging about 550 pages each and con- 
taining 175 fall page plates besides numerous wood cuts, were brought 
out in about nine years on the appropriations above specified. From 
these facts and figures those best qualified to judge can determine, for 
themselves, whether or not the Geological Survey of Illinois has been 
conducted with due regard to economy. 

In taking leave of a work which I have had so long in charge, and to 
which I have devoted the best years of my life, I can but express my 
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grateful acknowledgments to the many good and true friends of the 
Survey in various portions of the State, through whose influence and 
encouragement the work has been brought so near to a final completion, 
and more especially to thoseeminent eastern scientists, Prof. HENRY, of 
the Smithsonian Institution, Prof. DANA, of New Haven, and the 
lamented AGASSIZ, for the loan of rare scientific books from the exten- 
sive libraries under their control, and for their personal influence and 
assistance freely manifested in various ways, by which the best interests 
of the Survey have been greatly promoted. 
I have the honor to be 
Your obedient servant, 
A. H. WORTHEN. 
SPRINGFIELD, ILL., Sept., 1875. 
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CHAPTER I. 
COAL MEASURES. 


The coal area within the boundaries of the State of Illinois may be 
safely estimated, in round numbers, at about 35,000 square miles, an area 
nearly three times as great as that of Pennsylvania or Ohio, and equal 
to one-fifth of the productive coal fields of the United States, throwing 
out of the account the lignite basins of the western Territories. A line 
drawn from Hampton, in Rock Island county, to the junction of the 
Kankakee and Iroquois rivers, would define approximately the northern 
line of the Illinois coal field ; but from the junction of these streams the 
boundary line deflects south to the vicinity of Chatsworth, in Livingston 
county, and thence eastwardly to the Indiana line. All the area south of 
the line above designated, except a narrow belt along the Mississippi 
to the mouth of the Ohio, and up the latter stream to Battery Rock, is 
underlaid by the Coal Measures, and nearly all the counties within the 
above described boundary have afforded some coal, although in several 
of them the coal lies too deep below the surface to be available without 
a heavier expenditure of capital than the present demand for fuel 
would seem to warrant. 

The Coal Measures attain an aggregate thickness of about fourteen 
hundred feet, and may be properly divided into upper and lower meas- 
ures, taking as a line of demarcation the limestone of Shoal creek and 
Carlinville, a tough brownish-gray rock that is so persistent in its litho- 
logical characters and development as to make it a conspicuous horizon 
in tracing the detailed stratification of the Coal Measures. This lime- 
stone overlays a thin coal often only three or four inches in thickness, 
but locally becoming from eighteen inches to two feet or more, as in the 
vicinity of Highland, in Madison county, where it has been worked in 
a limited way for many years. Above this limestone there is some 
seven hundred feet of strata belonging to the upper measures, inclos- 
ing six or seven seams of coal that range in thickness from six inches 
to three feet, but none of them attaining to the thickness of those in 
the lower measures. In Europe a coal seam eleven or twelve inches thick 
is considered of sufficient value to be worked in the usual way by 
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underground drifting, but in this country seams of less than eighteen 
inches are generally neglected, except when they can be worked by 
stripping the coal along the outcrop of the seam. 

The following detailed section has been constructed from the most 
satisfactory outcrops examined in various portions of the State, and is 
given as an approximately correct description of the most important 
strata recognized in the progress of the Geological Survey. They are 
numbered from the bottom upward and may be briefly described in 
detail as follows, commencing with the highest beds of the upper meas- 
ures as they were found developed in Effingham and some of the adja- 
cent counties. The best exposures of these upper coals and associated 
strata were found on the upper course of the Kaskaskia and its tributa- 
ries, and to the east and south-east including the counties adjacent to 
the Wabash river, from Clark county on the north to the south line of 
White county, where the limestone separating the upper and lower 


measures is found outcropping at New Haven, on the lower Wabash : 


; Et In: 
No. 95. The highest strata recognized in the district above described was found by Mr. 


Broadhead, in Effingham county, and consists of sandstone and sandy shale, upper 
part gray, middle brown, with fragments of fossil plants 
No. 94 Bituminous shales and septaria, with Pleurotomaria spherulata, Spirifer plano-con- 

: verus, Rhynchoneila osagensis, Nautilus occidentalis, N. ferratus, etc.-...--..------- 6 
INO393 se eDarkaclay/Shalesteeeeesscse tensor starenerse cea cse eee er eeen en eeea tears eae eee eee 4 
No. 92. Dark ash-brown shaly and nodular limestone, containing Myalina sub-quadrata, 

Aviculopecten occidentalis, Bellerophon Montfortianus, Edmondia, Leda, Macrodon, 


OTC. eee nee nee en rere tenn eres e ee te cer enn cee moo Ih 
Norg91)) Blaeiandiolive shales .sesecs. sce scceessce ese eneeamecccesesccscens > cseiecresmee nee 5 
No. 90. Gray sandstones and sandy shales.......-..---2+..--+2----2--- etctesisee te eee ceaene nee 26 
IN OBO See Ch intcoalecessciecesesasscenenserensencteramancane sence tarnsenasesnmatememeseemes 6 
ANOS GE nA) OE Ws cocoa doco eSdapSCHSAUS CBSSHS CORO DOH ECodSCHOaHOSSseCENnS ReESdSSsdooCKoHOScEODS 5 


No. 87. Buff sandstone 
No. 86. Clay shale with bands-of fossiliferous iron ore containing Leda bella-striata, Astartella 
vera, Nucula ventricosa, Spirifer plano-convexus, Chonetes Flemingii, Myalina sub- 
quadrata, Macrocheilus inhabilis, Pleurotomaria Grayvillensis, Bellerophon Mont- 


JSortianus, B. carbonarius, and Orthoceras Rushensis...-....--+++-+-------++-------- gH) 
No. 85. Bituminous shales and pyritiferous limestone with argillaceous shales containing 
SiliClOUS WOO Cea tecrenisacies aieiaeie ciclsare etal= ate a miata a slolei= Serene ware ee atetate esata ateleteeee 9 
No.4. “Gray pyritiferousisandstone =2a.0s sees cee -aneceen = anes eareteecioseeasies settee 30 to 40 
Nong3s.Shaleaiwith fucdids)-sesssec~ sneer nesses cesceciciecececissoeaeinesometiorteeessceerarcenes 40 
No. 82. Gray limestone with Fusulina cylindrica? Athyris subtilita, Spirifer cameratus, S. 
(PLOMO=CONVEDUS! OLE fmeeemiemininw's ciel erin annin ew eiwie mein ee wie alae emmerema elalsioe atest 4 toe 
No. 81. Calcareous shales with Orthis carbonaria and Productus longispinus very abundant .. 1 6 
No. 80. Coal No..16,°Nelson’s coal in Effingham, and the coal on the Embarras. in Coles Co..1 to 3 
EN On 9 PR ITOEC AYin= sermcieictee aa slew rissa lov asinininine sis slo sinisicies delssinslace mesic ccisetinerteeeeaeeren 1 to3 
‘No. 78. Sandstone and shales... --80 to 90 
Nos. eBituminous|shale-<: 5.22. -cec-sssescce ree ceseee ne sieaceccsecccaenen ane conse een eeene P} 
INOs:76.) = CoalpNow1o, Shelbyicoal isc con oo oceoeesicnnacnicaseee ces ece cee sete eee eter 1to3 
INOS fore Bre Clayscccnccecacceeceacacinesiqnorcissccachasesceencesicasescestsecem cites acaccee 2to5 
Noni 4:, eBuftilimestoneycoce=acecneaccccs saacacne sector ssnneiseseciciccssincieee se eeimacermeeeien 4 


No. 73. Sandstone and shales----. --15 to 50 
INo=/2)-Shalesi partly: calcareous 5.---sasc~ [cere cen e penins peers eee eee nate ee tee eee eee 10 to 15 
No. 71. Caleareo-bituminous shales passing into shelly bituminous limestone, fossils abun- 


dant, Huomphalus sub-rugosus, Chonetes Flemingii, Productus costatus, P. longis- 
pinus, Hemipronites crassus, Retzia punctulifera, Lophophyllum proliferum, Ortho- 
ceras Rushensis, Erisocrinus typicus, Zeacrinus? mucrospinus, and Peripristis 
SCMNMUCUCULATIS seanecnencieces celoeee macs canes come slesee seme ee enee ene 2to4 


No. 
No. 
No. 
No. 
No. 
No. 


No. 
No. 
No. 62 


No. 
No. 
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Ft. 
CosleNoml4ePanaxcoahiumecssceusecseccesssericencecsescenestocemoccecmesece obonbboode 1 
Hire: clayandaclayesShale asec eee ae ee merle oeweeecisece site soc ces ances sce secemsenes 3 to5 

~ Calcareous sandstone -- ---2to05 
Sandstone and sandy shale..-.......-----..---. RERCOQSeSHOgoG 50 


Shaly limestone with fossils similar to those of the bed below.-.----.----------------- 4 

Hard gray limestone containing Syntrielasma hemiplicata, Meeckella striato-costata, 
Spirifer cameratus, S. lineatus, Spiriferina Kentuckensis, Athyris subtilita, Tere- 
bratula bovidens, Hemipronites crassus, Productus longispinus, P. costatus, Stenopora 


lepidodendroides, Lophophyllum proliferum, Polypora, Synocladia, etc.....----- 5 to 25 
BLA ES) once che nanacocncnadca accor addaccasaanaacdasesuososnoucnnaccupaussosgucaacongadoss 6 
COoaliN ofp 3 deme = sete ee en nee ea are se wante Som maine ne nent nie sec ceneasteceees 1tol 


Bituminous and argillaceous shales locally fossiliferous, containing Plewrotomaria 
spherulata, P. tabulata, P. Grayvillensis, Macrochetlus inhabilis. Goniatites globulo- 
sus, Orthoceras Rushensts, Bellerophon carbonarius, Leda bella-striata, L. Oweni, Nu- 
cula ventricosa, Astartella vera, Euomphalus sub-rugosus, Polyphemopsts per-acuta 
and Conularia.--...-..----- : ---6 to 8 

Sandstonesiandisandyshales sees esos nore sea eee ee nesaiecnivis cine steleieiceicnwicciale 75 to 85 

Dark shaly limestone and calcareous shales with Hemipronites crassus, Athyris sub- 
tilita, Spirifer cameratus, Spiriferina Kentuckensis, Synocladia biserialis, Productus 
punetatus, P. Pratlenianus, P. costatus, P. longispinus, CLC ee caeset eee eos 2to4 

Coal No. 12 

BITEIGS co-ceecendce dacs asnocnasesasqutoocsoonanonoanccbecuenaneasndccsgucacdaupneode 10 

Gray or buff limestone, partly shaly, with Productus Nebrascensis, P. longispinus, 
Spirifer cameratus, Spiriferina Kentuckensis, Synocladia bierialis, Polypora, ete.5 to 20 

Bituminous shale, locally fossiliferous 

Coal No. 11 


Arenaceous and argillaceous shales. ....- 
Caleareo-bituminous shales containing eereninn carbonarius, Pleurotomaria sphe- 
rulata, Productus longispinus, Chonetes Verneuilianus, and’ Lophophyllum prolif- 


Band of cone in cone replaced in White county at,Carmi by a band of brown iron ore 
filled with a minute bivalve shell, probably a Posidonia........----0---+--+----++5 
Argillaceous shales with flattened iron stones.------------------+------------+-2e--+ 20 

Dark ash-gray or chocolate colored calcareous sandstones with Aviculopecten occiden- 
talis, Productus Nebrascensis, P. Prattenianus, Myalina sub-quadrata, M. Swallovi, 
Evomphalus sub-rugosus, Pinna per-acuta, Avicula longispina, Meekella striato-cos- 
tata, Bellerophon crassus, CtC..-------- 000002 eee ence eee ene e renee nee nen e reece eee 2to5 

This bed outcrops in the bed of the creek in the south part of the town of Carmi, 
in White county, and also a mile and a half north of New Haven, at Mr. Murphy’s 
place in the south-east part of Clark county,at the old Joliff mill site on Crooked 
creek in Clinton county, and was penetrated in the shaft at Centralia, at a depth 
of abont a hundred feet;from the surface. 

Sandy shales and sandstone..-------------------+-- 2-22 e eee cere eer rteee esc eeess 30 to 60 

Hard brownish-gray limestone of Shoal creek, Carlinville and New Haven, and the 
recognized boundary line between the upper and lower measures. ° Lacally the 
upper layers are shaly and contain numerous fossils, among which are Productus 
longispinus, Spirifer cumeratus, Sp. lineatus, Sp. plano-convexus, Terebratula bovi- 
dens, Rhynchonella osagensis, Retzia punctulifera, Athyris subtilita, Ohonetes vario- 
lata? Hemipronites crassus, Platyostoma Peoriense, Ohonophyllum, etc..-------- 4to7 

Greenish-drab and blue shales : Sancdnanbsaqdacs -4to 6 


_ Bituminous shale.......-------0---22--- nee neers ene renen cere ce ecen seer ecer err scesc ce: 2 


Blue shale, with flattened concretions of iron..-... ---8 to 10 
Coal, No. 9.--22- -2-- 20 nnne cece ccc en mene rene cceenecreenne rece reernessecs ---4to 2 
Fire-clay. .---2--2-22-- 2002 ener enncenneeennceen renee nmermnnccecccercene A 
Sandy shales and sandstone......------+-+++++----+ seatieeeiaseesissici == sie eoeeee----39 £0 65 


a 


No. 


No. 


. 38. 
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Ft. 
Calcareo-bituminons shale, passing locally into an argillaceous limestone abounding 


in fussils, among which the following are the most common: eda bella-striata, 
Nuculu ventricosa, Astartella vera, A. varica, Bellerophon carbonarius, B. Montforti- 
anus, B. per-carinatus, Macrocheilus inhabilis, M. primigenius, M. ventricosus, 
Pleurotomaria spherulata, P. Grayvillensis, Productus longispinus, P. Nebrascensis, 
P. Prattenianus, Phillipsia Sangamoensis, P. scitula, Polyphemopsis per-acuta, 
Orthoceras Rushensis, Zeacrinus ? mucrospinus, Erisocrinus typicus, Lophophyllum 


TERED TTA) CO BERS RSIS O OSE ECU BOO SOU OSS SS SOROS GEGOE DOC RESHORBHCHORSESSS 3 
CoallQNOn 8 Secs neal aoa onan na ann asain = ene see sa nee ee eee 2 
Dark ash-gray fire-clay 3 
Nodular shale passing locally into a hard silicious limestone ...................-. 3to 4 
Sandy shales and sandstone ---40 to 75 
Dark ash-gray silicious limestone containing Athyris subtilita. Spirifer cameratus, 

Chonetes mesoloba, joints of Orinoidea, etc........-...-...-------------- soealiry 7 
(Bituminous! Shale es ses acces sa csies amen ineee cece nents -lto 3 
CoaltNontteccs 2to 9 
Hin-Clayy<wapjo we ec nine one nino alm anim wielnialninisloecinneasisin niacin eeeaissasaaeete seeee eee ee 2to 3 
Sandstone/and'sandy-shalejse--sescesn-inecnannt com een enna ae e = ee esee eeeeeeeeae 30 to 50 
Gray argillaceous limestone, with the Fusulina figured in vol. 5, pl. 26, fig. 8. It is 

associated in Fulton-county with Phynchonella Osagensis, Spiriferina Kentuckensis 

and! Hemipronites(crassus:. -.2-2---\orerecnn cerns sore antes ecee en eaeeeeeeeesneeee 3 
Laminated bituminous shale, with Lingula umbonata, and Cardinia ? fragilis...-. 2to 4 
COTE IN (i oe coca nS SSeS 505055600 ad SURE CCOODCUCIS EROS ASS ASCOEaScEnCOSSaSSESSaHS ito 5 
2S) GEN foo acSas sono cu acd QO SU SuESoUSH BS cODCHDacROSSanoEHoSHSosossoso¢sesies ---lto 3 
Sandstones and shales --25 to 75 


Hard black shale, with concretions of limestone containing numerous fossils, among 
which are Productus muricatus, Clinopistha radvata, Nautilus, Orthoceras, etc..1to 5 


(OtHIL IN Ope SosobcoupScERSanSncotacpccsaacneDoodoSHSaO CU SaSEsoDacoccomonbooacHassce 4to 7 
TONNER cecocodcood saoconeaS Cassa canaoaaSkonaaLaadacoacecdacdsosodacccccscesces lto 3 
Sandstoneand sand yshalo}----.--- cose cisiccee rms c os senee se ocean ae seeeam areas 30 to 75 
Bituminous shale and argillaceous limestone.........-..---..--2-2--------- eee eee 2to 4 
(OD RIB IN? peas aacocesoscRnaeCoCHCObOdOUSCDaGoU oeHoSa caccaccconsnccsoasncadedosd 2to 4 
Mire-clayand(claysnal eleesssceceenaesesctesecseae asta eeaee = aeaaeanatsecmecieccesaae 2 to 10 
Sandstoneland sandy shale:-os-sacesenrace cena sce sana seeeen aeaincmclscsmmice seas 50 to 75 


Bituminous shale passing locally into dark blue limestoneand concretions of septaria 
filled with fossils, Cardiomorpha Missouriensis, Discina nitida, Productus murica- 
tus, P. Prattenianus, with two or three small species of Goniatites and Nautili..3 to 6 


Coal, No.3 - - 3 -2to 4 
Wire-claynesssesectee cesses eee eececeasiseccesiewesact ocean eeeeceniscece sees eine 1to 3 
Hard, tough steel-gray limestone weathering to a rusty-brown color, and containing 
Spirifer cameratus, joints of Crinoidea, etc ......-.--------++-----+--+-------- 1s to 3 
Sandstone/and siliciousshale=--os-sescccancesessees asec reeeerececesnecisecernes 25 to 30 


Blue clay shale filled with fossil plants. At Murphysboro, Colchester and on Mazon 
creek, in Grundy county, this shale contains concretions of iron ore inclosing 


fossil plants, insects, crustacea, etc... -..--..------ 2-000. 2-3 - cen ene anne e- 2to 3 
(GHEE NO ees ecconooncobEoaaaabatooccdecccsonasanas senocdencsoocsaabsacsssdaoas 2to 5 
Light gray fire-clay.---.---.-------------------------- 3 


Sandstone and silicious shales, about fifty feet in thickness, on the northern and 
western borders of the coal field, but in Gallatin county attaining a thickness of 
about one hundred and forty feet, with some thin seams of coal...-...-..---- 50 to 140 

Dark argillaceous limestone, sometimes highly silicious, and in Rock Island county 
associated with a band of dark steel-gray chert, from six inches to a foot or more 
in thickness. At some localities, as near Seaville, in Fulton county, it contains 
numereus fossils, among which are Spirifer cameratus, S. lineatus, S. opimus, 
Nautilus occidentalis, Productus Prattenianus, P. costatus, P. nanus, P. punctatus, 
Macrocheilus, etc. This limestone is replaced in Southern Illinois by silicious 
BLAS oss cSabessasosscncebopdaasaonood sooSssanes cece is J aes Aa eel SR 3to 8 

Bituminous ané silicious shales forming the roof of Coal No.1. In Gallatin county 
this shale is generally silicious, but in the northern portion of the State it is 
usually bituminous, and contains Spirifer cameratus, Athyris subtilita, Aviculopec- 
tenn Or thocervas) OuG~ sos see aaa nee eee e een enero een eee 3to 3 


COAL MEASURES. 


5 


Ft. In. 
INOSE4S ¥ Coaliin on linea eco c one ciate Soran cw cioe se aa se ace soe eat oloe valbcatecscuacenees sucess 1} to 5 
No. 3. Silicious shaly fire-clay, containing Stigmaria jicoides .....:.------+.2+220seee-e- 2to 3 
No. 2. Silicious shales, with concretions of carbonate of iron. In Gallatin county this bed 


is from sixty to seventy feet in thickness, but is not found at all in the northern 

MOTEOMOfAtNE SbALGkseee ane cae eee Sconces Senet ecninceiee se ecee sector ciescrens 0 to 70 
No. 1. Coarse sandstone or conglomerate forming the base of the Coal Measures. In the 

southern portion of the State it is largely developed, with,an average thickness of 

more than a hundred feet, but in the northern portion it is seldom found attaining 

a thickness of more than twenty-tive to thirty feet, and is often wanting altogether. 

It appears at several localities in Whiteside county, as outliers, of considerable 

thickness. several miles beyond the present boundary of the coal field. Its thick- 

Messuauall wran Zest rom eseeenaseaseesti-csecieseeeseriose sens ciscioecisnerseissces 20 to 110 


Stems of Sigillaria and Lepidodendron are almost the only fossils it 
affords, and even these are seldom found in a condition to be specifically 


determined. 


The deepest Shaft yet sunk in the State is the oneat Centralia, which 
commences about the horizon of coal No. 11, and has been carried down 
to the depth of 576 feet. The following is a correct copy of the record 
kept of the thickness and general character of the beds passed through 
in this shaft, and is inserted here for comparison with the general 
section, and with others that may hereafter be sunk through the corre- 


sponding strata in other portions of the State. 


Shaft at Centralia. 


Drift clay and soil 
Soapstone (clay shale) -. 
TOE Bice cocnene con Seon secnO Cc Ceca Bacon TECoOCO Bono SeBdaScacianocedonoBadestoasesad 
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Soapstone (clay shale). -.-...--.-- 
IGE URINE Cecocesoosasoossceepsnoda 
NOs Ue Har dsa ns WONG te aera enn sere adele cle eens davienn senincmlan en cinceanaeni-aeiaees 


No. 16. Soapstone (clay shale) 
IEP, LATTE QereccesdenccedbcosaosSacncossococuecHoosinsnlcso casonséebecssocodgnedpedenccoo 
te iGs RenGRian® -codectosnecssocerccaccigaa¢asae yoscad seecenucocossconRSEaSceaccBosEaboogcad P 
INOS SOR UG LOCK asses sencecesancesa=cnaeclee= 

INO 20zeeKire-Clayennacessee sae acloe nee casle 

No. 21. Soapstone (clay shale) 
No. 22. Blue shale 


No. 23. 
Whippet RIO --eeeeceteeeseereeaceons 
IN Oy ONC OMe eee eee nes omen sae acne 


No. 26. Clay shale 
No. 27. Sandstone 


No. 28. 

NPA MATCH Gs =—seconssccdenteonnooceoncotb po bocbodabasSqodosoppobesososoddsanCagahaqooE 1 
Ii, Shik SAIC ee cece eee cece COR CREO CORT REBT Ode Roce ACE ce doSudbenSe posaaeDosdsEoaaboonodad 2 
Rape Gagner GESHEIEIG) coceoseceaconcacco CSAS eo DEES CEC LSEHOSeS Boor seeonoLSCboocasagao™ 3 


6 COAL MEASURES. 


Ft. In. 
INOYSES, THD GIE EB gon6sccusdaseccdspaoconmcooE co coc cE Readies ce sEeoHesOSh snacossacccoscocesoss ee 79 
No. 34. Coal......-.. wee 
WOrSH OBR RAS ceceasccaasosss5eSscen pacStonsccocouscoosceeeosce 
No. 36. Lime conglomerate 
No. 37. Light-co ored shale -. 
INON 38. SANUS LONG oem rinem cle nina an ceivess nae ecaciamcicineine same teiae ssa eee sean anaes 
INO 39 eDarkishale:<cenwenmcsien=sacieeannmiewecnsticcisieaines sce ret aan seen seniaae ee etneee 


ww 


No. 40 6 

No. 41 1k 
iN0.142:)5 Clayishaloswithesulphuretiofpronsssecsesece ce sence seems ee ee ee 3 

No. 43. Limestone, kidney ore and fire-clay mixed.. Seculit 

No. 44). sandstone: withisulphuretiofirony sac seeerincce ces ees seine tee eee eee eee 1 

No. 45. Black slate ..-. 1 

No. 46. Fire clay---.---- eee 5 at 6 


No. 47. Gray limestone - 
No. 48. Variegated shale... 


(os) 


2 

3 

5 2 

No. 52. Gray limestone . -4 
No. 53. Black shale...-.. os -3 6 

54. Gray limestone: ---------.----- 4 

Nooo. Black shale. i222 ocicc since 2 

7 

2 

7 


a 


. 56. Blue limstone 
No. 57. Bituminous shale 
5 


Potalidep th ececwecocecwenciaesececere sc acetiose cise ee see ee eee nea eaten ae eee 576 

No. 9 of this shaft corresponds with No. 47 of the general section, and 
No. 23 is probably the Carlinville limestone, the equivalent of No. 45 
of the general section. This shaft is nearer the center of the coal field 
than any other in the State, and there seems to be a general increase 
in the thickness of the strata from the borders of the coal field east- 
wardly, which carries the lower seams to a greater depth from the 
surface than they were supposed to be, judging only from the exami- 
nations made at points remote from the center of the basin. In San- 
gamon and Macoupin counties the main coal is found generally at a 
depth of 200 to 240 feet below the Carlinville limestone, while at Cen- 
tralia the first workable coal reached in their shaft was 373 feet below 
this limestone, though it is quite possible that the coal found there 
belongs to a lower horizon than the seams opened in the more northern 
counties. The borings at Pana, Vandalia and Decatur have not 
reached any workable coal, so far as reported, though the one made at 
the two former points was carried far enough to reach the Springfield 
coal, unless there is a greater increase in the thickness of the overlay- 
ing strata than could be reasonably anticipated. The boring with the 
diamond drill at Decatur was stopped from 80 to ty) feet above the 
horizon at which the coal should be found, and hence Afforded no evi- 
dence in regard to the development of the main coals in that county. 
A single boring is, however, in no case a satisfactory test as to the 
development of coal at a given point, as the drill might strike what the 
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miners term a “horseback,” and pass below the coal without showing 
any indications of the existence of a workable seam. 

On the eastern borders of the State, in the counties adjacent to the 
Wabash river, several borings have been made that failed to find any 
coal thick enough to be of any value, and it is possible that there are 
some local areas where there are no heavy beds developed; but this is 
a point as yet unsettled, and only to be determined by careful experi- 
ments at many different localities. It is certainly not a well recognized 
principle in geology that the central portion of a coal field should be 
barren, and only the borders productive, and there is no good reason 
to suppose that the Illinois coal basin will prove an exceptional case 
in this respect. Sir CHARLES LYELL suggests, in his ‘“ Principles of 
Geology,” that the facts seem to “imply the existence, during the car- 
boniferous epoch, of islands, instead of an extensive continent, in the 
area where the coal was found.” If we accept this as probably one of 
the prevailing conditions of the coal-producing epoch, we must expect 
to find certain areas in the coal fields where the surface was not ele- 
vated above the ocean level long enough to yield a forest growth suf- 
ficient, when again submerged, to form a coal seam, and consequently 
local areas of greater or less extent where no workable coal can be 
found. 

It is now a very generally accepted proposition that the vegetable 
matter necessary to the production of a coal seam grew upon the spot 
where the coal is found, and was not, as formerly supposed, drifted 
from an adjacent shore into the ocean’s bed, where it was finally cov- 
ered by sediments and transformed into bituminous coal through the 
slow chemical processes of succeeding ages. Hence coal would only 
be found where the conditions requisite for a dense growth of tropical 
plants prevailed, and near the ocean level where the land was liable to 
submergence. All the remains of animal life found in the limestones 
and calcareous and bituminous shales that are associated with the coal 
in this State are of marine origin, showing conclusively that the beds 
from which they come have been formed beneath the ocean, and not 
under fresh water, as formerly supposed, and hence our present coal 
fields must have been low peaty and boggy lands adjacent to the sea 
shore, and subject to frequent and long continued submergencies,. 
during which the sandstones, shales and limestones separating the 
various seams of coal were deposited, inclosing the remains of fishes, 
molluses and other marine organisms with which the ocean was filled 
at that period. 

In defining the boundaries of the coal field on the State map, we 
have been compelled to rely mainly on the reports of borings for the 
counties of Kankakee and Iroquois, as there are few or no natural out- 
crops of the strata along the borders of the coal area in these counties, 
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and this is also the case with regard to the character of the formations 
upon which the Coal Measures rest in the counties above named. So 
far as is known at the present time, no Devonian or Lower Carbonifer- 
ous rocks are known to exist in these counties, and the whole area east 
of the coal field is supposed to be underlaid by upper and lower Silu- 
rian strata; but it is by no means improbable that beds belonging to the 
Devonian or even the Lower Carboniferous may yet be found in these 
counties, as these formations are known to underlay the Coal Measures 
on the Upper Wabash, in the vicinity of Williamsport, in Indiana, in 
considerable force, and unless they thin out rapidly to the northwest- 
ward, should extend into this State. 


CHAPTER II. 
CLARK COUNTY. 


Clark county is situated on the eastern border of the State, and is 
bounded on the north by Edgar and Coles counties, on the east by the 
Indiana line and the Wabash river, on the south by Crawford, and on 
the west by Cumberland and Coles counties. It contains ten full and 
eight fractional townships, making a total area of about five hundred 
and thirteen square miles. 

The surface of the country in the western portion of the county is 
generally rolling, though some of the prairies are rather flat. The east- 
ern portion is more broken, especially in the vicinity of the Wabash 
bluffs, where it becomes quite hilly, and is often broken into steep ridges 
along the courses of the small streams. The general level of the sur- 
face of the highlands above the railroad at Terre Haute, which is a few 
feet above the level of high water in the Wabash, is from one hundred 
and twenty-five to one hundred and fifty feet. The principal streams 
in the western part.of the county are North Fork, which traverses the 
western portion of the county from north to south, and empties into 
the Embarras river in the eastern part of Jasper county ; and Hurri- 
cane creek, which rises in the south part of Edgar county, and after a 
general course of south 20° east, discharges its waters into the Wabash 
river near the south-east corner of the county. In the eastern part of 
the county Big creek, and two or three of less note, after a general 
south-east course in this county, empty into the Wabash river. The 
North Fork, throughout nearly its whole course, runs through a broad, 
flat valley, affording no exposures of the underlaying rocks, and the 
bluffs on either side are composed of drift clays, and rise from thirty to 
fifty feet or more above the valley, and at several points where wells 
have been sunk these clays and underlaying quicksands are tound to 
extend to an equal depth beneath the bed of the stream. ‘The creeks 
in the eastern portion of the county are skirted by bluffs of rock through 
some portion of their courses, and afford a better opportunity of determ- 
ining the geological structure of the county. 
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The Quaternary system is represented in this county by the alluvial 
deposits of the river and creek valleys, the loess of the Wabash bluffs, 
the gravelly clays and hard pan of the true drift, and the underlaying 
stratified sands that are sometimes found immediately above the bed 
rock. 

The drift deposits proper vary in thickness from twenty to seventy- 
five feet_or more, the upper portion being usually a yellow gravelly 
clay, with local beds or pockets of sand. The lower division is mainly 
composed of a bluish-gray hard pan, exceedingly tough and hard to 
penetrate, usually impervious to water, and from thirty to fifty feet in 
thickness. This is underlaid by a few feet of sand, from which an 
abundant supply of water can be had where it cannot be found at a 
higher level. A common method of obtaining water on the highlands 
in this county, where a sufficient supply is not found in the upper por- 
tion of the drift, is to sink a well into the hard pan, and then bore 
through that deposit to the quicksand below, when an unfailing sup- 
ply is usually obtained. Bowlders of granite, sienite, trap, porphyry, 
quartzite, etc., many of them of large size, are abundant in the drift 
deposits of this county, and nuggets of native copper and galena are 
occasionally met with, having been transported along with the more 
massive bowlders, by the floating ice, which seems to nave been the 
transporting agency of our drift deposits. 


Coal Measures. 


All the rocks found in this county belong to the Coal Measures, and 
include all the beds from the limestone that lies about 75 feet above 
coal No. 7, to the sandstone above the Quarry creek limestone, and 
possibly coal No. 14 of the general section. These beds are all above 
the main workable coals, and although they include a total thickness 
of about 400 feet, and the horizon of five or six coal seams, yet none of 
them have been found in this county more than from 12 to 18 inches in 
thickness. The following general section will serve to show the relative 
position and comparative thickness of Coal Measures in this county : 


Ft. In. 
No. 1. Sandstone, nowhere found well exposed...........---.------------2------------- 30 to 40? 
No. 2. Quarry creek and Martinsville limestone................0.0--022 22 scene eee e eee 20 to 30 
No: 73oe Shales lower) parti bituminous =-- ==. cess sese ones sesces esas esreseeceseces ose esee 10 to 15 
INOsar4 5 -Coall (NO1458) 2 sa onceee eee eaten eas neces lee sane ee inene eae ee eee 1 
NOs sos hal yanre | Clayroasecenscesan es acterec cece mere eernenee set eae asecae mene amea eee 2to 3 
No. 6. Sandstone and shale, some bands of iron carbonate.....-....-.----.------------ 18 to 20 
No; (2) Bituminous Shaletescs-sacceensscesne ne seep oan ere seco eee see tee se neneeene 2 
aNKos. GB COE (Os Te ee ceo casbadascoc ad ooo So SS CSc OOSAESIEY BEERS KCOnSHas soobonbass 14 
No.) (9:8 Clay shalejand | fire(clay-—--~ sce so- se necsee ene sane See eleemee ater cereemee eee eee 
No. 10. Cinuamon-brown limestone. ....-.-.. 
No. 11. Coal (local ?).22---------2-- Pe Se ere ee ee oe ee pa 9 
No. 12. Sandy shales passing into massive sandstone below 
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Ft. %In 
No. 13. Dark shales with nodules of arg. and fossiliferous limestone.......--.--------- 5 to 8 
No. 14. Hard black shale approaching cannel coal........----.-----.+-- -lto 3 
No. 15. Evenly bedded sandstone. .........-..-.--20.-e. ee cee eee nee nee -20 to 25 
No. 16. Greenish arg. and sandy shales...........--..-..--2-------- -30 to 40 
TNs Th) RENEE sacoaccosscedcosScecnnoacceosquecoEbeSseebeReces - 8 to,10 
No. 18. Gray limestone (upper division of Livingston bed) ..-...- 5 to 8 
No. 19. Shale enclosing a 6 to 10-inch coal (No. 12 ?)..-.---.....-.-- -Tto 8 
No. 20. Limestone, lower bed at Livingston.......-.......--..------- - 7to 8 
No. 21. Argillaceous and sandy shales. -.. : -30 to 35 
NO oD Se CORE CN OnELnS) eo reete se sree caine nina cine sae eee eee cone eee 4 to 1 
No. 23. Brown and gray sandstones. ...........---..-----2-ee-----e 20 seencercceccscnns 24 
No. 2£ Shale; lower'part bituminous: ------ <<< <<... <5. .- oecicece ccc ccc scererosseneees 25 
No. 25. Coal, local 5 0 7 
NOs Os DILGILOIOlS yaa aaaeee ene mee aac eaince ae nisee sisccemecinmasccinecscscererecsccants a @ 
TE PTE. (GREG GEA RTA -coeecbescescancEndoa SHEccencanconboooestodaecooaocesspdecenon 3.6 
No. 28. Shale and sandstone 36 
No. 29. Chocolate-brown impure limestone.......--......22.-- 2-22 e sence cece eee eee ee 3to 4 
Nows0see Ditnin nous shal@seasers sentence aan aceanacinces scloccinsciscinestccciseececcses 3 to 6 
INO SEan  COMEN Onl O meen aaoteciese ec ereconenccecsecneteactocccoes reece or eton 1506! 
No. 32 Drab colored shales... ..... 2.2.2.0... 2. sce cee cence nen eees ---30 to 40 
No. 33. Compact brownish-grey limestone..-----2-------- eee e cee cence cece eee cence nee 4to 5 


This limestone is about 75 tu 80 feet above the coalin the shaft just across the river from Terre 
Haute, which is No. 7 of the Llinois section, and the intervening beds would give the following con- 
tinuation of the section, if carried down to the horizon of this coal; but they do not come to the sur- 
face in Clark county: 

Not. 34>) Green; blugiand red clay (shales s-secces << cee o-sern ec cccce soe ermseeennemcerier sense 10 to 12 
No. 35. Sandstone .........--.-----.----- -12 to 15 
No. 36 Argillaceous and sandy shales... 
No. 37. Bituminons shale.........--..-.- 5 
tp BS8 CURT TeodeastacacScdatonet baschecesa decd seb oneCoooaeoocasacHododospobodagasoarien 5 


The coal afforded by this seam is a rather soft, fat, caking coal, of 
fair average quality. The lower part of the seam contains two or three 
partings of shale. This seam would be the first workable coal that 
could be reached anywhere in Clark county, and its approximate depth 
at any point where it was desirable to bore for it may be determined by 
reference to the foregoing general section. From the horizon of the 
Quarry creek limestone to this coal it would be from 350 to 400 feet, 
and from the horizon of the Livingston limestone from 250 to 300 feet. 

In the north-west part of this county several borings were made for 
oil during the oil excitement, some of which were reported to be over 
900 feet in depth; but as no accurate record seems to have been kept, 
the expenditure resulted in no general benefit further than to determine 
that no deposit of oil of any value existed in the vicinity to the depth 
penetrated. The following record of the ‘Old Well,” or “'T. R. Young 
well,” was furnished to Prof. Cox by Mr. LINDSEY : 
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Clay shale (soapstone so-called).......---------------+--+ +222 20+ -e- SacoRESoocaSDO CoE ase SS oHSeHaEsOs ¥ 3 
Black shalotscsososck foe wie oo eek a be Se Sect ses ee Sowa ne De Tae Jae See Soe eeecee eae eee eee 9 
Sandstonesacs ae sa aechen soo aceocee coe a cess Sele Sere ccince aa seine seean ace nessa asses Se eee 12 
(OS EB peep coSce SE EESSo LSD SUSE Rabo BSHOCOD OOo sacoopasouesosesSogpanthpscucancrecessescorestestoee 1 
Sandstones-c- ae seen ia ec wked conse cones nes cece bonaeetene does seas see ace senate ashe eee ee 90 
MMuditstone ¢*ss-cacecoccace cease ececesnecac cee ccceeericce es lesencale see ee ee seat e nee eee eee 2 
TEU Gana agg apo c od SaG CHECK E Se ESB Da CE BOCO RECS URS ScconnEHoodsaaoomocdchichonscandsecacodsoreascc 1 
Sandstone sesseeseneseeneee cece ener sa cena een cen eeer eee saeemecinan maaan eens Sod ee eee 52 

314 


The upper part of this boring corresponds very well with our general 
section, except in the absence of the Quarry creek limestone, which 
should have been found where they report 20 feet of “mud stone,” but 
whatever that may have been, it seems hardly probable that such a 
term would be used to designate a hard and tolerably pure limestone. 


This well was tubed with gas pipe for some 8 or 10 feet above the 
surface, and water, gas and about a half gallon of oil per day was 
discharged. All the wells, so far as I could learn, discharged water at 
the surface, showing that artesian water could be readily obtained here, 
but it was all more or less impregnated with mineral matters and oil, 
sufficient to render it unfit for common use. The 900 foot well must 
have been carried quite through the Coal Measures, and, if an accurate 
journal had been kept, the information it would have afforded would 
have been of great value to the people of this, as well as the adjacent 
counties. It would have gone far towards settling the question as to 
the number and thickness of the workable coals for all this portion of 
the State, and the depth at which they could be reached from certain 
specified horizons, as for instance, from the base of the Quarry creek 
or Livingston limestones, or from either one of the thin coals of the upper 
measures that were passed through in this boring. As itis, the expendi- 
ture was an utter waste of capital, except in so far as it may have taught 
those directly engaged in the operation the folly of boring for oil where 
there was no reasonable expectation of finding it in quantities sufficient 
to justify such an expenditure of time and money. 

The beds forming the upper part of the general section in this county 
are exposed on Quarry creek south of Casey and one mile and a half 
east of Martinsville, on the upper course of Hurricane creek, and the 
Blackburn branch south-east of Parker prairie. At the quarry a mile 
and a half east of Martinsville, the limestone is heavy bedded, and has 
been extensively quarried for bridge abutments, culverts, etc., on the 
old National road. The bed is not fully exposed here, and seems to be 
somewhat thinner than at Quarry creek, where it probably attains its 
maximum thickness, but thins out both to the north-east and south-west 
from that point. The upper part of the bed is generally quite massive, 
affording beds 2 feet or more in thickness, while the lower beds are 
thinner, and at the base it becomes shaly and locally passes into a green 
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clay shale with thin plates and nodules of limestone. These shaly 
layers afford many fine fossils in a very perfect state of preservation, 
though they are neither as numerous or as well preserved here as at 
the outcrops of this limestone in Edgar county. The most character- 
istic fossils of this formation are Meekella striato-costata, Pleurotomaria 
turbiniformis, and Platyceras Nebrascensis, associated with Athyris subti- 
lita, Spirifer cameratus, 8. lineatus, Spiriferina Kentuckensis, Orthis 
carbonaria, Platyostoma Peoriense, Terebratula bovidens, Chonetes Ver- 
neuilanus, numerous corals like Heliophyllum, and large joints of 
Crinvidea. Possibly the apparent thinning out of this limestone to the 
northward in this county may be due to surface erosion, as we nowhere 
saw the overlaying sandstone in situ, and Prof. BRADLEY gives the 
thickness of this bed in Edgar county as about 25 feet, which does not 
indicate a very decided diminution of its thickness in a north-east- 
wardly direction. 

Below this limestone, in the vicinity of Martinsville, there are partial 
outcrops of shale and thin bedded sandstone, with a thin coal, probably 
No. 4 of the preceding section, and south-west of the town, and about 
three-quarters of a mile from it, there is a partial outcrop of the lower 
portion of the limestone in the bluff on the east side of the North Fork 
valley, where we obtained numerous fossils belonging to this horizon. 

West and north-west of Martinsville no rocks are exposed in the bluffs 
of the creek for some distance, but higher up partial outcrops of a sand- 
stone, probably overlaying the Quarry creek limestone, may be found. 

At Quarry creek, about a mile and a half south of Casey, on sec. 28, 
T. 10, R. 14, this limestone appears in full force, and has been exten- 
sively quarried both for building stone and the manufacture of quick- 
lime. It is here a mottled gray, compact limestone, locally brecciated, 
and partly in regular beds from six inches to two feet or more in 
thickness. At least 25 to 30 feet of limestone is exposed here, and as 
the overlaying sandstone is not seen, its aggregate thickness may be 
even more than the above estimate. At its base the limestone becomes 
thin bedded and shaly, passing into a greenish calcareous shale with 
thin plates and nodules of limestone, abounding in the characteristic 
fossils of this horizon. At one point on this creek a bed of green shale, 
about two feet in thickness, was found intercalated in the limestone. 
A large amount of this stone was quarried here for lime, for macada- 
mizing material and for bridge abutments on the old National road, and 
this locality still furnishes the needed supply of lime and building stone 
for the surrounding country. 

At the base of thé limestone here there is a partial exposure of 
bituminous shale and a thin coal, probably representing the horizon of 
No. 4 of the preceding section, below which some ten or twelve feet of 
sandy shale was seen. 
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At Wm. Howe's place, on sec. 3, T. 9, R. 14, we found the following 
beds exposed below the Quarry creek limestone : 


Ft. 
Clayishalessnesce senses esac etre anata oe ace males se else nies aaa seeacntee a maisisrattaseteea setae ateme eet 4to 6 
BILMMINOUS ANAlO san cea acento meee meses eeeenecacicas= eecine en ccees cleacineas snore aaseac eer 2 
Goalie mecciiseciesceetec a cebsiscieitecninesnencios scincene sence sine cmeiieemcninec sina cnanememscinetta samme aera 1 
Shalysfire-clayrecscon seco ses cece ieee seer emee scenes cer eer ene ete anata nce rece aee eee ae see ae 2 
Sandstone and shale with bands of carb. of iron....-....22--2.2-22 222-2222 eee een ee eee een ee eens 20 
SOTEO=206 I} 
COVE? GLE Ge pe eag anc OS HES OS UOMO ROSCOE SE CHOSE OSI SS IOS SEE SOO DS OOOO SE CESHE DOBRO HOS OSSETO ODO 3to 6 
Gompactibrownish-cray limestones ---5- << --se rinse naneeccecceecsaicer sere este cceciceecceceoesose 3to 5 
Black shale and fire-clay partially exposed..---.------ 222225. 22. son conn en seencenemnneseccnns one 2to 3 
Sandy shaleand:sandstone.-- ccc cen = sees seen so saaee cen ecnese mee ee ee ene en seat ee eae 25 to 30 


Both the coals in the above section have been worked here, mostly, 
by stripping in the bed of a small branch. The quality of the coal is 
good, but, unfortunately theseams are too thin to be successfully worked 
in aregular way. They are the equivalents of the two upper coals in 
the general section of the rocks of this county. 


At Mrs. BRANT’S place, on sec. 10 of the same township, we found the 
following section, which varies but little from that above given: 


Ft. In 
ITE) GN Oke escape ade ShG Qo SCS ECHO AT OOO SCOTIBC AOSD ESS ad aa Sat aoonoSdo DSSS CaS SeHaaadeaeSSse6 10 
‘Ritaminous Shalessscs=stemesesenecaseresccceme aces terscree wee sete se eeerans seas amenen see 1 3 
(OE Ce ononesasaHdcaS nus cogSsecdocan a AddoScoSceBd psbaTogo Sha CesObacoSscH cddudanbadoceoSdasaande 1 
LOTTE ER 7b pci aod COB HOE CE HIOHE GEO COS CERISE ES CS OOCOS OO COCHISE Aa SECHI SOS EOSESOERORES HGRSHSES 2 
Shalejand|sandst0n@s-cecccccasecseeasenneean sa ae sere nensiaceonemaseeanacceeaneceeteeaeeeetacaete 20 
Bituminous shale..... FOSS trad ON Te Noro 2 Sane et Coe Se 1 
(OO Lone cosa pend Oo RH RSb qo SSB aS CaS SR SCO QSOS OCHOS ROSSA USES AIC FOBASECESRAOROCOatOO a Sodsaqaa 1 3 
HELE Rp ono ack dea cena n SS EO SUU SHI SO UCD ORSOOIUDSCHECROORGECEO ScoscodeseSoncasacesandaceos 6 
BLOWN MeStONnGsemeccsececaas sas ccetesesteeccocancerseosceacccsesoce nosSunoacacbadccnaécencsds 3 
Shalejandisandstoneen--senssanec sce seems nsececsteoroseee tenements a sere ate ee aaa 25 
BitumMOUS|ShalOsscasseasosescec cesar ncese sess eaece te eesaeoe cmon eee cee mee Ree nee eee 3to 4 
(Ott a Se sR ao oubes Sad ase SoOaHisadonados Hasabeasoadtdosd nocsoboodsaococtdcBsbdbsacsonaseadcdasss Q 9 
Sand yjshaleiand sandstone... -ssecese oo ene ese teens arsesricconacocesceeacaens eeeeeaaeaee 3C to 40 


Tumbling masses of the Quarry creek limestone were found here as 
well as at Mr. Howe’s place, immediately above the blue shale, at the 
top of the foregoing sections, and there is probably only a few feet of 
sandy shale or sandstone intervening between the limestone and the 
upper shales of these sections. Considerable coal has been mined at 
Mrs. BRANT’s place, and these two seams formerly furnished the greater 
portion of the coal used by the neighboring blacksmiths. It is a true 
splint coal breaking freely into cuboidal blocks two or three inches in 
thickness, and free from pyrite. At Mr. JOSEPH HOWE’s dwelling house 
the limestone was found at the bottom of his well, not more than ten 
to fifteen feet above the upper coal which crops out near by. 


On Hurricane branch, commencing on sec. 14, T. 10, R. 13, and 
extending down the creek for a distance of two miles or more, there 
are continuous outcrops of sandstone and sandy shales, No. 12 of the 
county section. The upper portion is shaly with some thin bedded 
sandstone, passing downward into a massive, partly concretionary sand- 
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stone that forms bold cliffs along the banks of the stream from 20 to 30 
feet in hight. At the base of this sandstone there is a band of pebbly 
conglomerate from one to three feet in thickness, containing fragments 
of fossil wood in a partially carbonized condition, and mineral charcoal. 

The regularly bedded layers of this sandstone have been extensively 
quarried on this creek for the construction of culverts and bridge abut- 
ments in this vicinity, and the rock is found to harden on exposure and 
proves to be a valuable stone for such uses. Some of the layers are of 
the proper thickness for flag-stones, and from their even bedding can 
be readily quarried of the required size and thickness. 

This sandstone is underlaid by an argillaceous shale, anda black 
slate which, where first observed, was only two or three inches thick, 
but gradually increased down stream to a thickness of about fifteen 
inches. The blue shale above it contains concretions of argillaceous 
limestone with numerous fossils, among which were Plewrotomaria 
spherulata, P. Grayvillensis, Astartella vera, Nucula ventricosa, Rhyn- 
chonella Eatoniceformis, Orthis carbonaria, and Lophophyllum proliferum. 
These fossils indicate the horizon of No. 13 coal, and in Lawrence, 
White and Wabash counties we find a well defined coal seam associated 
with a similar shale containing the same group of fossils, but possibly 
belonging to a somewhat lower horizon. 

On Blackburn branch, commencing on sec. 24 in the same township, 
and following down the stream for a mile and a half, we have a repeti- 
tion of the same beds of shale and sandstone seen on Hurricane creek, 
underlaid by the clay shale and black slate, Nos. 13 and 14 of the 
county section. 

Near the center of section 4, T. 9, R. 12, the following beds were 
found on Joe’s Fork, above the site of the old Anderson mill: 


Massive sandstone, the same seen on Hurricane creek..-.......---.----- 2 ene ne ence eee ence e ee en eee z Be 
Dark shales with nodules of arg. limestone -....-------- 2-3-0. scece- eee cence ee cece ee nen ncoencee- 5to 8 
Blacks Bla Gms aeeeee sean scene nected eae eae mete c nce ne ceo n teeter eee a corencce steno eoencee lto 2 
Sandy shale and evenly bedded sandstone...---...-.-- SepoeconemoquacaabconuaccnaanonbSasosasdes 20 to 25 
Greenish) colored|sandy/and) arg: shales: --- << -<cecclecen eo eccece ee cecencs -ecnccsascnccerc~ee ss 35 to 40 
Hard concretionary sandstones with softer beds below.-.......-...--.--------------e-e--e-ee---- 8 to 10 
Gray /sparry limestones: s22 css. sic ccein stat pola ces scene sae ercec ron ccn eee ceeeece cuseancns deecccocteese 5 
Shale with)1 Otinch seamof) coalis-saseccesseecses 2s so ceeseccoc cine ese cine ee cies clos cle salamicieseciem sieciniceiee 8 
BrowiMish-Pray, Nard Drittle im GStONO 22. sajenae cease ce see ae see e near enneccenenesssscee ns: Tto 8 


The above includes Nos. 12 to 20 of the county section. The lime- 
stones at the base of the above section are the equivalents of the 
Livingston limestones hereafter described, and they pass below the 
bed of the creek here about a mile above the old mill. The sandstone 
overlaying the upper limestone here, when evenly bedded, is quarried 
for building stone and affords a very good and durable material of this 
kind for common use. At the mouth of Joe’s Fork the lower limestone 
is partly below the creek bed, the upper four feet only being visible, 
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and above it we find clay shale 2 feet, coal 10 inches, shale 5 to 6 
feet, succeeded by the upper limestone which is here ouly three or four 
feet thick. The upper limestone at the outcrop here is thinly and 
unevenly bedded and weathers to a rusty-brown color. The lower lime- 
stone is more heavily bedded, but splits to fragments on exposure to 
frost and moisture. It is of a mottled gray color when freshly broken, 
but weathers toa yellowish-brown. Fossils were not abundant in either 
bed, but the lower afforded a few specimens of Athyris subtilita, a coral 
like Heliophyllum, Productus costatus, and Terebratula bovidens. 

At Mr. SPANGLER’S place, on sec. 12, in Melrose township (T. 9, 
R. 12), a hard, brittle, gray limestone outcrops on a branch of Mill creek. 
The bed is about eight feet in thickness here, and is underlaid by a few 
feet of partly bituminous shale and a thin coal from six to eight inches 
thick. This is probably the same as the upper limestone at the old 
Anderson mill, or No. 18 of the county section. The rock has been 
quarried here for lime, and is said to yield a fair article. 


On sec. 5, T. 9, R. 10, Prof. Cox reports the following section : 


Ft. In 
Covered slopwesecese cs nieceaeeinernac cence con ccins anesinccn mse siscinacisasieretsstatselarclansemtcctentsetele 20 
Grayishalejandishalysandstonewe-ce-emseseeniecsessctaleciecistemere teimema eaten ela sellers siete 10 
HATTIE TE hoa Sona SboadsedboadrccrecqbastaLodaddacescoossbedocdoodaddasiasdoanabosdanosodoass 4 
Graystossiliferousishaleteacsesane sees deen aa tear ea acne aan ame eee ace mice te aiae eal aee are aerate 0 6 
‘Coall(impure) Woden sce ete sae nirae nine caer eines see coe acres na aaine teeta cies encleaeeeenctete 6in.to 1 
DE THIER caer eq GosrHa SIO COSI INIO0 SOROUTIOU SON C DCORB SE So un BORIC IS oUsadODDOONEAASSONOSIO ORG 
Gray/shaleito thei bediofsthe: creeks ..cs secs cet nemieeeeceeneecemeceeceesecisescencececiaciesssis 2 


The fossils observed here in the shale below the limestone were Pro- 
ductus Prattenianus, P. semireticulatus ? P. punctatus, Chonetes mesoloba, 
Spirifer cameratus, Athyris subtilita, Lophophyllum proliferum, and Mya- 
lina peruceformis. The limestone and coal of this locality probably 
belong to Nos. 10 and 11 of the county. section. 

At the railroad bridge north-west of Livingston the following section 
may be seen: 


Ft. In 
Gray sparry, limestone: <. < cee ci-nsece cos esccs ceive sinvne cenieeseceeene caches chor een ee ece eee { 
Blue shales. <52 foc cesscnc re cscceccce cee scat) Mecee catedee weceiscenescececarocsecinsse seeeet ones 6 
Gray limestone: heavy beddedice st --oeccc crac se ele snes cece sees acceso sate cote ee eeeeeee 8 
Sandstonejandisandy;shaless-s-cse sn once ae eciststee cee ciomectclenenis tesa nema ciseaeecet 30 to 40 
Mhinicoals (reported) ea cc asasae teste ses cectecce cieelssiesecciscceeitemasicenmace mec emcsiecse seitsteciaetels 0 6 


The upper bed of limestone (No. 18 of the county section,) is traversed 
by veins of calcite and brown ferruginous streaks, that give the rock a 
mottled appearance when freshly broken. The upper layer of the lower 
bed is about thirty inches thick, and is a tough, compact, gray rock, 
that breaks with an even surface and has a slightly granular or semi- 
oolitic appearance. The lower part of this bed is a mottled-gray fine 
grained limestone, and breaks with a more or less conchoidal fracture. 
The fossils found in the limestone here were Athyris subtilita, Productus 
costatus, P. Nebrascensis, Pinna per-acuta, Spirifer cameratus, S. plano- 
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converus and joints of Crinoidea. The upper division of this limestone 
thins out entirely about a mile above the bridge, and passes into a green 
shale like that by which the limestones are separated. The following 
section is seen about one mile above the railroad bridge in the creek 
bluffs and adjacent hill tops: 


Covered slope, with tumbling masses of Quarry creek limestone...-.-.---------++---+-+2--- essences 20 
Sandstone, upper part massive, with shaly beds below. 
Pebbly sandstone. .-.----.-------------------+--+----+--- 
Green clay shales, with a streak of coaly matter 
Limestone, upper division of Livingston bed 
Greentshal ose ee cece sella aime niefaisln atalino tala (aiaiefalneininniay=lne semetaietatelale(el 
Limestone (partial exposure) 


The tumbling masses of limestone that are found in the hill-tops 
hereaway, no doubt belong to the Quarry creek bed, which is found in 
‘partial outcrops not more than half a mile back from the creek, and 
from 80 to 90 feet above its level. The intervening sandstones and 
shales which separate these limestones in the north-eastern part of 
Clark county are much thinner than where they outcrop on Hurricane 
and Mill creeks, in the southern portion, indicating a general thinning 
out of the strata below the Quarry creek bed to the northward. Some- 
times I have been inclined ‘to believe that this upper limestone was 
unconformable to the beds below, and its disappearance beyond Parker 
prairie to the south-west, where the apparent trend of its outcrop would 
naturally carry it, seems to strengthen this conclusion, but the outcrops 
of the underlsying beds are so partial and widely separated that it is 
difficult to determine this point satisfactorily. At any rate, the thick- 
ness of the beds between these limestones north of Livingston does not 
exceed 75 or 80 feet, while south of Martinsville they are from 125 to 
150 feet apart, at least, showing that they thin out rapidly to the 
northward. The upper division of the Livingston limestone can be seen 
to thin out entirely about a mile north of the railroad bridge north-west 
of Livingston, and the other division must also disappear before reaching 
Edgar county, as Prof. BRADLEY failed to find it there, as will be seen 
by his report on that county in Vol. [V of these reports. The Quarry 
creek limestone is undoubtedly the same bed described by him as No. 3 
of his Edgar county section; and if the Livingston beds extended into 
that county they would be found not more than 60 to 75 feet below his 
No. 3. Possibly this lower limestone may be represented there by his 
No. 11, which is described as a ‘‘sandy argillaceous limestone, containing 
pebbles of black limestone and fragments of fossils,” as we have nothing 
in Clark county that can be correlated with that unless it is one or both 
divisions of the Livingston limestones. The distance from his No. 3 
down to coal No.7 he makes from 185 to 250 feet, while in Clark county 


the distance from the limestone on Quarry creek to this coal is from 350 
to 400 feet. 
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At Mr. MurpHy’s place, near the mouth of Ashmore creek, on sec. 
29, T. 11, R. 10, a bed of shelly, chocolate-colored, impure limestone, is 
found outcropping by the roadside at the base of the Wabash river 
blufts. The section seen here is as follows: 


Ft. In. 
Massive brown sandstones: =. -/:ss2--- 2222 onsesc snes cowa ese sececeseeaccncmeaoneecesecene 30 to 40 
iBrownvearth yjlimestone=sseeeme cence eee se se eee eee eee aee eee eee saae eee 3 to 4 
IBitUMINOUS:ShalOsanssestese tases] nace ceca amass een eine ae ee aia eeatne ale marae oe eee 4 to 6 
(ON Sena gecoto peso EccOCeR ACO DE GDS BESO REO CHGS OSCR COC HES HOD EOCO NOSSO Se aH BEcneEbocnaaepaabobesos 1 6 
Mire-clay andishal@\scnccescereclseesea sos ereaenne sense eee ee eae ee ee ea eee aes ae ee ase aaa meee 4 


These beds are equivalent to Nos. 29 to 31 inclusive of the county 
section, and the coal at this point is coal No. 10 of the Illinois section. 
The limestone above the coal here contains a fine Naticopsis and a 
Macrodon. It weathers to a rusty-brown color en exposure, but when 
first broken the color is a chocolate-brown, mottled with dark bluish- 
gray spots. This limestone resembles the brown arenaceous limestone 
subsequently found two and one-half miles north of New Haven, near 
the south line of White county, and also in the bed of the creek at 
Carmi, and I am inclined to believe it belongs to the same horizon, 
though fossils are by no means as numerous in it in Clark county as at 
the localities mentioned in White county. If this conclusion is correct, 
it would bring the New Haven limestone on a parallel with that num- 
bered 33, and forming the base of the Clark county section, and they 
agree very well both in their lithological and paleontological characters. 

The coal seam at MURPHY’S averages about 18 inches in thickness, 
and affords a coal of fair quality. 

Tracing the bluff north-eastwardly from this point, the beds rise 
rapidly, and about half a mile from MurpHy’s place there is about 30 
feet of drab-colored shales exposed beneath the limestone which is here 
found well up in the hill. 

At the foot of the bluff on Clear creek, near the State line, a mottled 
brown and gray limestone 4 to 5 feet in thickness is found, underlaid by 
10 or 12 feet of variegated shales, which are the lowest beds seen in 
Clark county. Wxtensive quarries were opened in this limestone to 
supply material for building the old National road, and in the debris of 
these old quarries we obtained numerous fossils from the marly layers 
thrown off in stripping the solid limestone beds that lay below. The 
fossils found here comprise the following species: <Athyris subtilita, 
Retzia punctulifera, Spirifer lineatus, 8. plano-convexus, Terebratula 
bovidens, Platyostoma Peoriense, and two or three undetermined corals. 
The limestone is a tough, fine-grained, mottled, brown and gray rock, in 
tolerably heavy beds, which makes an excellent macadamizing material, 
and also affords a durable stone for culverts, bridge abutments and 
foundation walls. 
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The beds intervening between this limestone and coal No. 7 do not 
make their appearance in this county, but by visiting the shafts now in 
operation on the west side of the Wabash river, one and a half miles 
west of Terre Haute, I found a portion of them outcropping at the 
surface, and the remainder had been penetrated in the shafts and were 
reported to me by the gentleman in charge of the work. The section 
from the limestone to the coal would be as follows: 


Ft. 
Brownish-gray, compact, fine-grained limestone...........-.--.------- <2 ee ene ene ene een eee eeen ne 4 
Green, blue and purple shales -.--.-.-----.--- 10 to 15 
Sandstone, locally in tolerably heavy beds. ......-.--...2-- 2-2 2-2-2 cece ne ene e een ne een ence ncnne 12 
Argiliaceous shales, with bands of iron stone..-.....--.--------- 2 ee eee ene e ene ee nee een e eee 40 to 50 
TUTTO STEN a ne Seacce conse ceo occucd oSedos Saosro scan SScocsacssionscuppasnoouccarcassdds lto 2 
OEY INOS 7 coca soeakoccnesond Sodas pecstoc dase sd osceoS ssacoccos ssc cecHHSDnEscs aassuSacoUbSaodSoSosssos 5 


This is undoubtedly the “ Danville coal” which has been extensively 
worked at Danville and at several other points in Vermilion county, 
where it ranges from 4 to 7 feet in thickness, and is equivalent to No. 7 
of the Illinois section. There it is overlaid by a soft black shale filled 
with fossil shells in which the calcareous matter is replaced with pyrite, 
giving to the fossils a beautiful metallic lustre, but unfortunately in 
many cases the pyrite decomposes if not protected from the atmosphere, 
and the fossils are soon destroyed. Locally No.7 is overlaid by a heavy 
bed of limestone, as at the Equality and Bowlesville mines, in Gallatin 
county. At the mines opened west of Terre Haute, we found no well 
preserved marine fossils in the soft shales over this coal, although a 
careful search was made for them. Fragments of fossil wood, either 
silicious or replaced by pyrite, were abundant in the debris taken from 
the shafts here, as well as at Bowlesville. 

In any attempts that may be made in Clark county to mine coal by 
shafting to the lower coals, this would be the first seam reached, and its 
approximate depth at any given locality may be determined by the 
remarks already made, and especially by reference to the county section. 
In the northern portion of the county the distance from the Livingston 
or Quarry creek limestones to this coal would be considerably less than 
in the southern part, for reasons already stated, namely, the thinning 
out the intervening beds to the northward, and consequently this 
variation in the relative thickness of the beds in different parts of the 
county should be duly considered in estimating the probable cost of any 
extensive operations for coal mining. 


Economical Geology. 


Coal.—_F rom what has been already stated in the preceding pages, it 
will be inferred that there is no great amount of coal accessible in this 
county except by deep mining. In the thin seams outcropping at Mr. 
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MURPHY’S place, near the Wabash river, and at Mr. Howk’s and Mrs. 
BRAN1’S, south-east of Casey, the coal varies in thickness from a foot 
to eighteen inches, and though of fair quality, the beds are too thin to 
justify working them except by stripping the seams along their outcrop 
in the creek valleys. The coal at Mr. MurpuHy’s place has a good roof 
of bituminous shale and limestone, and could be worked successfully 
by the ordinary method of tunnelling if it should be found to thicken 
anywhere to 24 or 30 inches. The higher seams, found at the localities 
above named, south-east of Casey, are thinner than that at Mr. 
Mvrpuy’s, though one or both of the upper ones are said to have a 
local thickness of 18 inches. I see no good reason to believe that the 
main workable seams that are found outcropping in the adjacent 
portions of Indiana, should not be found by shafting down to their 
proper horizon in this county, notwithstanding the reported results of 
the oil well borings in the north-western portion of the county. I have 
observed that in borings made for oil or for artesian water, which are 
expected to come to the surface whenever they are reached by the 
drill, it is only in exceptional cases in this State, that any accurate 
knowledge was obtained even by the persons in charge of the work, of 
the character of the rocks passed through in the boring; and in many 
cases the work is placed in the charge of those who are utterly incom- 
petent to determine the proper characteristics of the strata through 
which the drill was passing. Hence, when the enterprise was abandoned, 
the expenditure proved to be utterly valueless, for the want of a correct 
and reliable record of the strata penetrated, which, if kept and preserved, 
might have been of great value to the public at large, as well as to 
those for whose special benefit the work was prosecuted. 


Building Stene-—Clark county is well supplied with both freestone 
and limestone suitable for all ordinary building purposes. The sand- 
stone bed on Hurricane creek, south-east of Martinsville, is partly an 
-even bedded freestone, that works freely and hardens on exposure, and 
is a reliable stone for all ordinary uses. The abutments of the bridge 
over the North Fork on the old National road were constructed of this 
sandstone, which is still sound, although more than thirty years have 
passed away since they were built. The sandstone bed overlaying the 
limestone at the old Anderson mill, below the mouth of Joe’s fork, also 
affords a good building stone as well as material for grindstones, and 
the evenly bedded sandstone higher up on Joe’s fork, which overlays 
the green shales, is of a similar character, and affords an excellent 
building stone. Each of the three limestones in this county furnish an 
excellent macadamizing material, and the Quarry creek limestone, as 
well as the beds near Livingston, furnish dimension stone and material 
for foundation walls of good quality. 
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Time.—A fair quality of quick lime is made from both the limestones 
above named, and on Quarry creek the kilns are kept in constant 
operation to supply the demand for this article in the adjacent region. 

Potters’ Clay.—An excellent article of white clay, suitable for pottery 
or fire brick, was found in the shaft near Marshall, about 80 to 85 feet 
below the Livingston limestone, and about fifty feet above the coal in 
the bottom of the shaft, which was probably the same coal found at 
Mr. Murpuy’s. This bed of clay would probably be found outcropping 
in the Wabash bluffs, not far below MuRPHY’s place. 

Soil and Timber.—The soil is generally a chocolate-colored sandy loam, 
where the surface is rolling, but darker colored on the flat prairies, and 
more mucky, from the large per cent. of humus which it contains. 
The prairies are generally of small size, and the county is well timbered 
with the following varieties: white oak, red oak, black oak, pin oak, 
water oak, shell bark and pignut hickory, beech, poplar, black and 
white walnut, white and sugar maple, slippery and red elm, hackberry, 
linden, quaking asp, wild cherry, honey locust, red birch, sassafras, 
pecan, coffee nut, black gum, white and blue ash, dogwood, red-bud, 
sycamore, cottonwood, buckeye, persimmon, willow, etc. The bottom 
lands along the small streams, and the broken lands in the vicinity of 
the Wabash bluffs sustain a very heavy growth of timber, and fine 
groves are also found skirting all the smaller streams and dotting the 
uplands in the prairie region. As an agricultural region this county 
ranks among the best on the eastern borders of the State, producing 
annually fine crops of corn, wheat, oats, grass, and all the fruits and 
vegetables usually grown in this climate. Market facilities are abun- 
dantly supplied by the Wabash river, and the St. Lonis, Vandalia and 
Indianapolis railroad, which passes through the central portion of the 
county, furnishing an easy communication with St. Louis on the west, 
or the cities of Terre Haute and Indianapolis on the east. 

Before closing my report on this county I desire to acknowledge my 
obligations to JOHN IF’, LAFFERTY, Esq., of Martinsville, for valuable 
information, and personal attention and assistance rendered me, while 
prosecuting my examinations in this county. 


CHAPTER IIT. 


CRAWFORD AND JASPER COUNTIES. 


Crawford county contains seven full and several fractional townships, 
making an aggregate area of about 438 square miles. It is bounded 
on the north by Clark county, on the east by the Wabash river, on the 
south by Lawrence and Richland counties, and on the west by Jasper. 
Located on the western side of the Wabash, and traversed by several 
small streams tributary thereto, the surface is generally rolling, and 
was originally mostly covered with timber. Subsequently a considerable 
portion of this timbered area has been cleared and brought under eculti- 
vation, though there is still remaining an abundance of timber to supply 
the present, and also the prospective demand for many years. The 
south-west portion of the county from the Shaker mills, on the Embar- 
ras, nearly to Robinson, is quite broken, and there are also belts of 
broken land of greater or less extent on all the small streams. The 
principal water courses 1n the county tributary to the Wabash river, are 
the Embarras, which runs diagonally across the south-western corner 
of the county; the North Fork, traversing its western border from north 
to south; Crooked creek, also in the southwest part; and Brushy fork, 
Lamotte creek, Sugar creek, and some other small streams, in the eastern 
portion of the county. 

The prairies are generally small, and are for the most part rolling, 
and are mainly confined to the northern and western portions of the 
county, and to the bottom and terrace lands adjacent to the Wabash 
river. One of the earliest settlements made in the State was on one of 
these bottom prairies in the vicinity of Palestine, in this county. 

Quaternary.—The beds referable to this formation in this county con- 
sist of buff or drab marly clays belonging to the loess, which are found 
capping the bluffs of the Wabash and attaining a thickness of ten to. 
twenty feet or more, and from twenty to forty feet of brown gravelly 
clays and hard pan, the latter resting upon the bed rock, or separated 
from it by a thin bed of stratified sand or gravel. If these beds were 
found in a vertical section they would show the following order of 
succession : 
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Buff and drab marly clays or sands.------.-------22-- 2-0-0 ssw e ose e een ene ee eer ee eens 
Brown and yellow gravelly clays..----- 
Bluish-gray hard pan x 
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Generally, these superficial deposits are thin in this county, and at 
most places the bed rock will be found within fifteen or twenty feet of 
the surface. Small bowlders are frequently met with in the branches, 
but large ones are quite uncommon, and they are more frequently 
derived from the limestones and hard sandstones of the adjacent Coal 
Measure beds, than from the metamorphic rocks beyond the confines 
of the State, though some of the latter were seen. 


Coal Measures. 


The stratified rocks of this county all belong to the upper Coal 
Measures, the lowest beds appearing in the bluffs of the Wabash river 
and the highest along the western borders of the county, and include 
the horizon of coals Nos. 11, 12 and 13, of the Illinois section. The only 
knowledge that we have of the underlaying formations is derived from 
a shaft and boring made at Palestine landing. The shaft passed 
through the following beds, commencing about six feet above high 
water level in the Wabash river: 


Ft. In 
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Fire-clay, not passed through. 123 6 


This shaft was sunk to reach a coal seam reported in a boring pre- 
viously made to be four feet thick, and at a depth of 123 feet. The 
bore was made about a mile and a half north-west of the shaft, and 
commenced 15 feet below a thin coal which outcrops in the hill above. 
The bore was made for oil, during the oil fever, and no great reliance 
can be placed on the reported thickness or character of the strata pen- 
etrated. The shaft mentioned above was sunk to the horizon of a coal 
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seam reported 4 feet thick in the bore, but on reaching it in the shaft 
it proved to be 2 feet of bituminous shale and 6 inches of coal. 
The report of this bore is as follows: 
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Gray sandstone. .....-.- 
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Sandstone 
32. Soft variegated shale 
33. Shale, with tarry substance and fetid odor 
34-5 Hard sandstone wseeeaw ccm accam cena sse saci cnecocsasicns sevice ese ciocecinciessccieteecceeectees 4 


If any reliance can be placed on the reported section of this boring, 
it must have passed through coals Nos. 10, 9 and 8, of the general section 
of the Hlinois Coal Measures, and it is noticeable that in the shaft sunk 
at the landing, they found two thin beds of limestone over the coal at 
the bottom of the shaft, coal No.9, showing that although this limestone 
has thinned out very much from what its outcrop shows in Clark county, 
it has, nevertheless, not quite disappeared. This coal was reported in 
the boring at 4 feet, without any recognition of the bituminous shale 
above it, while in the shaft that was sunk down to this horizon in the 
anticipation of finding a good seam of coal, the bituminous shale proved 
to be 2 feet thick and the coal only 6 inches. 

The rotten coal No. 27, of the foregoing section, probably represents 
coal No. 8, which, in Gallatin county, is from 50 to 75 feet above No. 7, 
though no trace of the latter was reported in this bore. The coals 
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intervening between No. 8 and 15 are seldom found of sufficient thick- 
ness to be worked to advantage except where it can be done by stripping 
along their outcrops, and hence they are of: but little value as a resource 
for fuel. In the western portion of the county but little coal has been 
found, and only in a single mine, hereafter to be mentioned, has there 
been any attempt to mine for coal in a systematic way. 

The exposure in the bluffs just below Palestine Landing shows the 
following beds: 


Feet. 
No-nl-= Covered slopeofloessiandidtitts: asecnsssrseoe mec res sete nee nee oees coer ar ence worences 15 to 20 
No.2. shelly brovnilimestone swith fossussoncccesenac an sna c sea ccces essen sens cinn erence ceases 2 
No. 3. Bituminous shale and thin coal—No. 12. ..........-. 2-2-2022 20e- ee ween ee eee e ce cannes 1 to 2 
No. 4. Sandy shales and sandstone. --...-.--....... gaan ns neon aise win ween elnnesasemeaweaaen ces 45 to 50 
No. 5. Bituminous'shaile, with numerous fossils. .--.----- 2-5-2 pec ceecnwcecsecececcneeccsece 2to 3 
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The shelly brown limestone No. 2, of the above section, contains 
numerous fossils, among which I recognized Spirifer cameratus, Pro- 
ductus costatus, P. punctatus, P. Prattenianus, P. longispinus, Chonetes 
Flemingii, joints and plates of Crinoide, Orthis carbonaria, and some 
undetermined forms of bryozoa. Farther west in this county, and in 
Lawrence also, No. 12 coal is overlaid by a buff, calcareous shale, in 
which Orthis carbonaria and Lophophyllum proliferum are conspicuous. 

The bituminous shale, No. 5, of the above section I found well exposed 
at the bridge on Lamotte creek, on the road from Palestine to the land- 
ing, and the following group of fossils were obtained from it at this 
locality : Plewrotomaria spherulata, P. tabulata, P. Grayvillensis, Bellero- 
phon carbonarius, B. per-carinata, etc., corresponding with the beds at 
Lawrenceville and Grayville. Numerous bands of carbonate of iron 
occur in the shales at the base of the above section, both on Lamotte 
creek and in the river bank at Palestine landing. 

Robinson is located on a sandstone deposit overlaying all the rocks 
found in the bluffs at Palestine landing, indicating a decided dip of the 
strata to the westward. The outcrops of sandstone on the small branch 
of Sugar creek, which drains the section on which the town is built, 
show from 15 to 20 feet in thickness of soft brown rock, in which a few 
small quarries have been opened. This portion of the bed affords sandy 
shales, and thin-bedded, rather soft brown sandstone, with some thicker 
beds towards the base of the outcrop, which are rather inaccessible, 
from the amount of stripping required to reach them, as well as from 
the fact that they are partly below the water level in the branch. 

At Mr. IsAAc C. Houe’s place, north of Robinson, on the N. E. ar. 
of sec. 16, T. 7, Kk. 12, more extensive quarries have been opened in 
this sandstone, and a much greater thickness of strata is exposed. The 
quarries are ov @ branch in the timber, but there is almost a continuous 
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outcrop along the branch, nearly to the prairie level, showing the fol- 
lowing succession of strata: 


Feet- 
Shaly, micaceous sandstone, becoming thicker- bedded and harder towards the bottom, and con- 
taining broken plants.........---- REPOS ASS ee eHOSTCS A 2oScTIO =e CEES SS DNaoSochasodeatiseecsss 30 to 40 
Massive bro. sandstone, (main quarry TOCK)....--.2.--- 220 --- cece ew ee ees noe ween een e ene ne 8 to 10 
Merroginous/pebbly DEW aces caacc eee mma nee meee me eee ieee ase cane ane eee 3 


The massive brown sandstone quarried here is locally concretionary, 
the concretions being much harder than other portions of the bed, and 
afford a very durable stone. This sandstone, with the shales usually 
associated with it, probably attains a maximum thickness of 60 to 80 
feet. and fills the intervening space between coals Nos. 12 and 13 of the 
general section. It has been penetrated in sinking wells on the prairie 
at many places north and north-west of Robinson. 

LAw’s coal bank, formerly known as Havon’s bank, is on the 8. W. 
of the N. E. qr. of sec. 12, T. 7, R. 15. The coal is a double seam, 
about three feet thick, with a parting of bituminous shale from two or 
three inches to two feet in thickness. It is overlaid here by shale and 
a hard, dark, ash-gray limestone, destitute of fossils. One mile up the 
creek from this mine the coal is said to pass into a bituminous shale. 
The coal obtained here is rather soft, and subject to a good deal of 
waste in mining; but as the mine was not in operation when I visited 
the locality, I had no opportunity of judging of its average quality. A 
section of the creek bluff at the mine shows the following order: 
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A boring was made here by the proprietor, and a thicker seam was 
reported to have been found some forty feet below; but if this report 
1s correct, the sandstone usually intervening between coals Nos. 12 and 
13 is here much below its average thickness, and no such coal is known 
to outcrop in the county. However, local coals are sometimes developed 
which only cover very limited areas, and this may be a case of that 
kind. 

Four miles south-west of Robinson a bed of hard, dark-gray bitumin- 
ous limestone outcrops in the bed of Turkey creek, and has been quar- 
ried for building stone, for which purpose it is but poorly adapted, as 
it splits to fragments after a limited exposure to the elements. The 
rock occurs in a single stratum about eighteen inches thick, overlaid by 
a brown calcareous shale, filled with nodules of argillaceous limestone. 
The shale contained numerous specimens of Lophophyllum proliferum, 
associated with joints of Crinoide. The foundation stone for the court 
house at Robinson was obtained here. This limestone may overlay 
a thin coal, but I could not learn that any seam had been found in 
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this vicinity, and I could find no outcrop of the beds below the lime- 
stone in this neighborhood. In the western portion of the county 
outcrops are rare, and so widely separated that no continuous section 
could be made. 

On section 4, in Hutsonville township, at Mr. W. D. LAms’s place, a 
bed of limestone is found underlaid by five or six feet of blue shale and 
a thin coal. In a well sunk here the limestone was found to be five feet 
in thickness, a tough, fine-grained dark-grayish rock, containing no 
well preserved fossils. On Mr. Evans’ place, just over the line of Clark 
county, on sec. 34, T. 8, R. 12, heavy masses of tumbling limestone are 
to be seen along the creek valley. It is a massive, gray, brittle rock, 
and contains Athyris subtilita, Spirifer cameratus and Productus longis- 
pinus. A mile and a half further up the creek this limestone is found 
in place, and is burned for lime by Mr. DRAKE. I believe these lime- 
stones belong below the sandstone which is found at Robinson and at 
HO.Lge’s quarry. 

At LINLEY’s mill, on the N. W. qr. of sec. 7, T. 8, R. 13, a hard, dark 
gray limestone was found in the bed of the creek, only about two feet 
in thickness of its upper portion being exposed above the creek bed. 
A quarter of a mile south of the mill, at Mr. REYNOLDS’ place, coal is 
mined by stripping along the bed of a branch. The coal is from 15 to 
18 inches thick, overlaid by two or three feet of blue shale, and a gray 
limestone filled with large Producti, Athyris subtilita, etc. Productus 
costatus, with its loug spines, seemed to be the most abundant species. 
This limestone, and underlaying coal, I am inclined to believe represent 
_ the horizon of the upper coal in the bluff at Palestine landing, and No. 
12 of the general section. 

Hutsonville is located upon a bench of sandstone, the lower part 
of which is concretionary, and the upper part which outcrops in the 
hills back of the town, is more evenly bedded, and affords some toler a- 
ble good building stone. The sandstone extends below the average 
water level of the river, and is probably altogether not less than 50 to 
60 feet in thickness here, and is the equivalent of the sandstone at 
Robinson and vicinity in the central portion of the county. 

At MARTIN’S mill, on Brushy Fork, near the south line of the county, 
the limestone and shale found at the Lamotte creek bridge, and also at 
Lawrenceville, representing the horizon of coal No. 11, is well exposed , 
the creek bluff showing the following section : 


Feet. 

No. 1. Brown sandy conglomerate and concretionary sandstone, found a quarter of a mile east 
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The upper bed in the above section was found about a quarter of 
a mile from-the creek, and at a somewhat higher level apparently 
than the sandstone, No. 2, forming the top of the bluff; but the inter- 
vening space could not be more than ten or fifteen feet. Pockets of 
coal were found here in the concretionary sandstone; but although dug 
into for coal, they proved to be of very limited extent. The micaceous 
sandstone No. 3, of the section, affords some very good building stone, 
and some of the thin layers are distinetly ripple-marked. 


The calcareous shaleZafforded numerous fossils of the same species 
found at the Lamotte bridge. 


At Mr. NETTLE’s place, on the N. E. qr. of sec. 24, T. 5, R. 12, coal 
has been mined for several years. The coal is about 18 inches thick, and 
has a roof of fine black slate, resembling a cannel coal, nearly as thick 
as the coal itself. The black slate is overlaid by two or three feet of 
calcareous shale, containing Orthis carbonaria, Retzia punctulifera, and 
joints and plates of Crinoide. This coal I believe to be the same as 
that uear the top of the hill at Palestine landing, and No. 12 of the 
Illinois section. 

Prof. Cox reports the following outcrops in this county, at localities 
which I did not visit: “In the hill east of the Shaker mill, se¢ 32, T. 5, 
R. 12, a soft, yellowish, massive sandstone, forming cliffs along the 
ravines, and in places weathering into ‘rock houses,’ or oven-like cavi- 
ties. Section here as follows: 


Ft- 
Sciliand(covered space =~ avn. cinmniieneele nie mn sane nam emsinn eee ae eae eens anlenn lee eee 5 
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Sandy shales, flagstones, and an occasional showing of massive soft 
sandstone form the prominent geological features of the southern and 
western portions of the county. Around Hebron, four miles south of 
Robinson, massive sandstone forms cliffs 15 to 20 feet high, probably a 
continuation of the rock seen at the Shaker mill. Two miles and a half 
south-east of Belair, found the following section at Gooden’s coal bank: 


Ft. 
Slopolofithojhill & soso oe sooo an ceenn mncen mean aecnnaracencseneeaecnecenmase ance sns= == mememsannae 20 
Hard blue argillaceous shale ----10 
Coal\(breaksiintsmall'fracments) © cos cores cen senie= selena ana sana = lela lm male nimnin mini ean 1 to 14 


This mine is worked bya shaft. A quarter of a mile below, on Willow 
creek, the same coal is worked on Mr. MATHENEY’S place by stripping, 
where the'coal is of the same thickness.” 

This coal must be as high in the series as No. 13 or 14 of the general 
section, and may be the same as the coal mined near Newton and New 
Liberty, in Jasper county. 
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Heonomical Geology. 


Coal.—As we have already stated, on a preceding page, all the strat_ 
ified rocks in this county belong to the apper Coal Measures, extending 
from coals Nos. 11 to 14, inclusive, and as these seams are usually too 
thin to be worked in a regular way, no valuable deposit of coal is likely 
to be found outcropping at the surface in the county. The seam at Mr. 
Law’s place, north-west of Robiuson, is said to attain a local thickness 
ot three feet, and may be successfully mined where the coal is good. 
When the demand for coal shall be such as to justify deep mining, 
the lower coals may be reached at a depth of four to six hundred feet. 
Their nearest approach to the surface is along the valley of the Wabash 
river, and the depth would be increased to the westward by ge dip of 
the strata and the elevation of the surface. 


Building Stone—The best building stone to be found in this county 
comes from the heavy bed of sandstone above coal No. 12, which out- 
crops at various places in the county, and especially at Mr. Houn’s 
quarries north of Robinson. At some localities, a fair article of thin 
bedded micaceous sandstone is found between coals 11 and 12, as at 
Martin’s mill, on Brushy Fork, near the south line of the county. These 
sandstones afford a cheap and durable material for foundation walls, 
bridge abutments, etc. The limestone four miles west of Robinson, 
that was used in the foundation walls of the court house, is liable to 
split when exposed to the action of frost and water, and although 
seeming hard and solid when freshly quarried, will not withstand 
exposure as well as the sandstone, if the lafter is carefully selected. 
The limestone at Reynolds’ coal bank, nexr Linley’s mill, stands expos- 
ure well, and will afford a durable building stone. 


Lime.—We met with no locality in the county where lime was burned, 
but just north of the county line of Clark county, at Mr. DRAKE’s 
place, a fair quality of lime is obtained from a limestone apparently the 
equivalent of that at Reynolds’ coal bank. 


Tron Ore—The shales associated with coal No. 11 usually contain 
more or less carbonate of iron, and at the locality below the bridge on 
Lamotte creek, near Palestine landing, the quantity seemed to be suffi- 
cient to justify an attempt to utilize it. The shale in the bank of the 
creek shows a perpendicular face of fifteen to twenty feet, and the 
bands of ore towards the bottom of the bed would afford from twelve 
to eighteen inches of good ore in a thickness of about six feet of shale. 
At the river bank, just below the landing, this shale outcrops again, 


30 GEOLOGY OF ILLINOIS. 


and the iron nodules are abundant along the river bank, where they 
have been washed out of the easily decomposed shale. 


Sand, Gravel and Clay.—The materials for brick are abundant almost 
everywhere, and can be had wherever wanted. Good brick clay can be 
found in the subsoil of the uplands, and sand is found both in the loess 
deposits of the river bluffs and in the beds of the streams. The second 
bottom or terrace land along the Wabash river affords an abundance of 
gravel for road ballast, u.aking cements, ete. 

Soil and Timber.—From Hutsonville south, there is a belt of alluvial 
bottom and terrace land, from one to three miles in width, extending to 
the mouth of Lamotte creek, a distance of about ten miles. This is 
mostly prairie, and the soil is a deep, sandy loam, and very productive. 
The upland prairies have a chocolate-colored soil not so rich in humus 
as the black prairie soils of Central Illinois, but yielding fair crops of 
. corn, wheat, oats, clover, ete. On the timbered lands the soil is some- 
what variable. Where the surface is broken the soil is thin, but on the 
more level portions, where the growth is composed in part of black 
walnut, sugar tree, linden, hackberry and wild cherry, the soil is very 
productive, and yields annually large crops of all the cereals usually 
grown in this latitude. The varieties of timber observed in this county 
were the common species of oak and hickory, black and white walnut, 
white and sugar maple, slippery and red elm, honey locust, linden, 
hackberry, ash, red birch, cottonwood, sycamore, coffee nut, black gum, 
pecan, persimmon, paw-paw, red thorn, crab apple, wild plum, sassafras, 
red bud, dog-wood, iron-wood, ete. 

Indian Mounds.—One mile south of Hutsonville, on the gravel terrace, 
and about 200 yards from the river bank, there is a curious group of 
mounds, 55 in number, and from eight to ten feet in hight. One of the 
largest mounds is surrounded by a wall of earth raised about three feet 
above the surface, and from five to six feet in width, inclosing a space 
of ground about a hundred feet in diameter. This was undoubtedly 
the site of an ancient village belonging to that mysterious people whom 
we call the ‘‘Mound builders,” for the want of some more distinctive 
appellation, and who once, and probably for a long series of years 
inhabited the valleys of the Mississippi and its tributaries, as is proven 
by their earth works scattered over the whole area of the western and 
southern States. But little is at present known of the character and 
habits of this ancient people, whence they came or whither they went, 
and the study of these ancient works, and the ornaments and implements 
belonging to those who built them, is perhaps the only available clue 
to their history. 
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JASPER COUNTY contains an area of 484 square miles, and is bounded 
on the north by Cumberland, on the east by Crawford, on the south by 
Richland, and on the west by Clay and Effingham counties: The 
Embarras river traverses the whole extent of the county from north- 
west to south-east, and drains nearly the whole of its surface except 
the south-west corner, which is drained by Mud creek, a tributary of 
the Little Wabash. About one-third of the county was originally tim- 
bered land and the remainder prairie, the latter occupying the broad 
areas of upland between the valleys of the streams, and elevated from 
sixty to eighty feet above the water courses. From Robinson to New 
Liberty the country is rather low and comparatively level, seldom rising 
more than twenty or thirty feet above the beds of the small streams. 
The Embarras river runs through a low, flat bottom, from three to five 
miles in width, with some swampy areas, though generally dry enough 
to admit of cultivation, but subject to overflow from the high water of 
the river. Rock exposures are but rarely to be met with in the county, 
owing, in part, to the soft and yielding character of the sandstones and 
shales that form the bed rock over the greater portion of the county, 
and in part to the wide valleys in which the streams have their courses, 
seldom impinging upon the bluffs sufficiently to expose the stratified 
rocks. 

The superficial deposits of this county consist mostly of brown, grav- 
elly clays, and a bluish-gray hard-pan, the whole aggregating from 
twenty to forty feet in thickness, and presenting the same character as 
in Crawford county. These beds thicken to the westward and are con- 
siderably heavier in the western part of the county than in the eastern. 
Small bowlders of metamorphic rock are frequently met with in the 
creek beds or on the hill sides weathered out of these deposits, associ- 
ated with those derived from the sandstones and limestones of the Coal 
Measures. 


Coal Measures. 


From the limited exposures, and the widely separated points where 
the bed rock can be seen iu this county, no general section of the strata 
was possible, but enough was seen to indicate their general character, 
and to determine very nearly their relative position in the Coal Measures. 
The main water courses traverse broad alluvial valleys which gradually 
slope up to the level of the adjacent highlands, rarely impinging upon 
the blufts on either side so as to show the character of the underlaying 
formations. The lowest beds in the county are probably the shales and 
shaly sandstones outcropping on the lower courses of the North Fork, 
and on the Embarras in the vicinity of St. Marie, which probably 
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belong to the heavy shale deposit passed in the boring at Greenup, and 
belong between coals Nos. 14 and 16 of the general section. The 
highest outcrops will be found in the north-west corner of the county, 
where the Fusulina limestone that outcrops at Churchill’s place, near 
the county line in Cumberland county, may be seen. 

At the crossing of North Fork, on the old Palestine and Vandalia 
road, a blue, sandy shale has been penetrated by a shaft to the depth 
of about thirty feet in search of coal, but without suecess. The upper 
part of this shale bed outcrops in the bank of the stream at an old mill 
just below the bridge. About a mile further down the creek, a bed of 
brown, calcareous sandstone is found from 18 to 20 inches thick, which 
contains Pinna per-acuta, Spirifer plano-convexcus, Productus Prattenianus, 
Orthoceras, Myalina, ete. 

In the bank of the Embarras, at St. Marie’s, a thin bedded micaceous 
sandstone is quarried at low water, but it splits into thin layers on 
exposure, and is of but little value as a building stone. A well was 
sunk here at the steam mill, to the depth of ninety feet, through 
sandy shales and sandstone, without finding either coal or limstone. 


Newton, the county seat of this county, is located on the bluff of the 
Embarras, and the outcropping beds that form the lower portion of the 
bluff consist of 25 to 30 feet of soft micaceous shales and sandstones 
extending below the river bed. About two miles south-east of the tewn, 
on Brush creek, a sandstone is found that furnishes most of the build- 
ing stone used in this vicinity. The quarry rock is from eight to ten feet 
thick, in layers varying from six to twelve inches or more in thickness. 
The stone is rather soft when first quarried, but becomes harder on 
exposure and makes a very durable rock for ordinary use. Locally it 
has a coarsely concretionary structure, the concretions being harder 
than the surrounding rock, a character frequently observed in the heavy 
bedded sandstones of the Coal Measures. Below the sandstone there 
isa variable thickness of shale that becomes bituminous towards the 
bottom and forms the roof of a coal seam that has been opened and 
worked to some extent at this locality. The seam was covered up by 
the falling in of the roof, so that I could not see the quality of the coal 
or measure its exact thickness, but it is said to be from 23 to 3 feet 
thick, and has a shale parting like the seam at the old Eaton mines 
north-west of Robinson. This is probably coal No. 14 or 15 of the 
general section. This coal probably underlays the town of Newton at 
a depth of eight or ten feet below the bed of the Embarras river, and 
might be easily mined anywhere along the bluff, by driving an inclined 
tunnel into the base of the hill above high-water mark down to the 
level of the coal. A mine could be cheaply opened here in this way, 
aud if the quality of the coal should prove to be good, it would no 
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doubt become a profitable investment in supplying the steam mills and 
other local demands for coal. 

Three miles east of Newton, on the road to New Liberty, the same . 
sandstone is met with on the east side of the Embarras valley outcrop- 
ping in the base of the low hills bordering the valley, and continuing 
in occasional outcrops to the coal bank one mile west of New Liberty. 
This coal is probably the same as that on Brush creek a mile and a 
half south-east of Newton. The seam is divided by a bituminous shale 
varying from six to eighteen inches in thickness, and only the lower 
division of the seam is mined here, the upper part being too soft and 
shaly to be of much value. <A section of the beds above this coal, as 
seen between Newton and this point, would be as follows : 


Ft. In. 
Micaceous sandstone thin bedded at the top and more massive below..--...----.--------- 20 to 30 
Sandy shale with local layers of thin sandstone. ../......-...---2. 22222. cee eee eee ee ee ees 5 to 10 
ISTP ATED) RIG) ene ne spec aoec Eos Sec COB ERE: UC Ose CGaCEQnac nc Da SHabe Bad oconSSHaSneHSsousa 1 to 3 
Goalsratherisoftiand poorseceseec soccer ee cece alee rie ee aele saat elatictotnisieccinteleteisicnsisintets 1 tol 6 
Shalejpartin pe sece see sae seca carat seta ceete ne ey ierines saa ce te ce cree ee tusinie eeiscisieteeteeisicla 4 to 1 6 
Coat Pod erase esc crema cc cree enone Sasa ose e eo aeee eee ee cas si aetescon ene eictiwicts sineleeecle ciclo ste 1 6 


We found no fossils in the shale overlaying this coal on Brush creek, 
but west of New Liberty we noticed imperfect examples of Bellerophon 
carbonarius and Spirifer plano-convexus. 

South of Newton a prairie ridge extends for several miles in a south- 
erly direction, along which sandstone is said to be found, and most 
probably this ridge shows the trend of the sandstone formation in this 
part of the county. ; 

On Limestone creek, in the south-west corner of the county, there is 
an outerop of light-gray limestone, that is quarried for building stone 
and is also burned for lime. 

The following sections were found by Prof. Cox at localities I did not 
visit : “‘In the north-west corner of the county, on Island creek, an out- 
crop of heavy bedded sandstone and flagstone commences on sec. 16, 
T. 8, R. 8, and may be traced northward to the county line. The sand- 
stone is brownish colored and makes a fair building stone. On Mint 
creek, sec. 1, T. 7, R. 8, the following section was found : 


Ft. In 
SUTOCTORMIES cmeneaccecconetece ConCEC CODS Ce SISOS OCACOT SENODO NAIBODOOCH0 SCCOCOSSSUCOECACCOCSOHSS 20 
Gray pyritiferous shale, passing into limestone...........2.-22-222 22 cee cece een eee eee cece cece 2 
Jet black bituminous shale with fish scales and spines......-....-.--22--2-02eeececeeeeeeee es 6 
Coal ibreakinesintolsmalcnbesies-eesemecsa soa ccendeetdcna cre csceeece secieececesce ce ccnicnnc cer 6 
HIV G- CLA Year Mtomiaeta re rameters tata eta ale sae ae ete oer aeinreleic mila siete (nae ataelomarleniersicesieteaeelme 3 
Grayjailicious shalejandiflac stone a= nacesicec oe oleisina=)-eiisne eisaeeieiseecisccnacisasisiscllecene 329.8 


This thin coal was sometimes found split by a hard bituminous shale, 
leaving only about an inch of coal in each division. 


Section on Slate creek, sec. 9, T. 7, R. 8: 


Ft. In 
Grayish- iy are illaccons) stale messes cles a eetacia lene te aiace erie cine ciceisiiaicacwieelvasine occas elec 5 
Calcearao-argillaccousishales with tossils:)sscsesceee rece rece cence dace ccinacsectincisneiesicenecce ss 1 6 


—6 
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Brownish-black shales.......--.-- SUH EN Ae aB Son SSE EOE Se EERE ARE EERE ee arioae 2 6 
Hard black shale 2 
Gray argillaceous shale 6 6 


The fossiliferous shale in the above section contained Huomphalus 
sub-rugosus, Pleurotomaria Grayvillensis, Nucula ventricosa, Lophophyl- 
lum proliferum, Chonetes mesoloba and a leaf of Neuropteris. 


Section on the Embarras river, S. W. qr. of sec. 31, T. 7, R. 10: 


Ft. In- 
Covered'slope nc eisosso ios boc tes ceice le oen secininteeneeieeeiee ee nemeecen see Peeps AMA SIA 10 
Bluish-brown argillaceous shale. ...-..- 10 


Brown and black bituminous shale 3 

Wire-clay; j-cs22ssccccses--ss-csneos scene 3 

Gray fossiliferous limestone. - 10 

Blue argillaceous shale 4 
* iBrownish-blackjimpure limestones. - 4-2-2. 2-2 sos-eeer ee aces maec eee sere eeeses 3 


Blue shale 


emp ragsover 


The impure limestone, No. 7, contained Productus longispinus, Athyris 
subtilita, Pleurotomaria Grayvillensis, Terebratula bovidens, Chonetes mes- 
oloba and Hemipronites crassus. The shale under the limestone contained 
Myalina sub-quadrata ? Euomphalus sub-rugosus, Orthoceras Rushensis, 
fragments of Pinna, etc. Two miles north of St. Marie on the west 
half of sec. 7, T. 6, R. 11, a shaft was sunk twenty feet to the river 
level and some fragments of impure limestone were thrown out. About 
a hundred yards up the river this limestone is just at the water’s edge. 
It is 8 or 10 inches thick and contains Athyris subtilita, Spirifer camer- 
atus and fragments of Pinna. It is probably the equivalent of the lime- 
stone near Newton. 


The second bluff or terrace is about forty feet above low water. 
About thirty feet above low water in the face of the bluff, there are the 
remains of an old furnace. It is about three feet in diameter, of a 
circular form and walled with rock. Around it are pieces of burnt 
limestone, charcoal and cinders. On the top of the bluff there are a 
number of Indian mounds arranged in the form of an oblong square 
inclosing a court. The peculiar arrangement of the mounds, and the 
presence of mica in the sandstone and also in the drift bowlders found 
here, led to the belief that silver existed in the rocks and could be 
extracted from them, and the existence of the mounds and the furnace 
led to the sinking of the shaft in pursuit of the same precious metal. 


On Crooked creek, a half mile west of Brockville, the following section 
was found: 


Buff colored limestone without fossils... 4 
Blue argillaceous Shaleae 5-7 peenues aba0 Sod 
Rotten limestone with fossils........ ack 6 
Black bituminous shale..-.....----..- Seem 


Bluejarcillaccous shaless-s.csecess'-=\cac sec ccses sos ceveceadacoccs- wees sce een eer een ene ee ree 2 


JASPER COUNTY. 35 


The fossils found in the rotten limestone were: Athyris subtilita, 
Chonetes mesoloba ? and Productus longispinus. One mile and a half south- 
west of Harrisburg, on Lick creek, found the following beds : 


Ft. In 
TltTn Aves VACATE: dos osecqasetiocceaosaondossasoottouc a aseccenpocoaseccosSsSecheBessenesn 10 
IPs Wim AIA Eo soo scensnsecsopaQ gos r a SSoecoubss canDEcHosenodooce os ceeduecDosa5e0 4 
Impure limestone with fragmentary fossils. ...--..-...--..---+------eeceeee eee cence eee ence 6 
IN PrRIn aa TOOT SIA aos secceickanecdsenoacnssedesne cog gactesoaceacoadsucdoaeccuondseDanD 2 


The water of the creek is slightly saline, and some prospecting for 
brine has been done in this vicinity.” 

All the outcrops given on the preceding pages belong to the upper 
Coal Measures, and range about the horizon of coals No. 14 or 15 of the 
general section. From the general trend of the strata it may be inferred 
that the lowest beds that outcrop in the county are those along its east- 
ern border, and the highest those upon the western. 


Economical Geology. 


Coal.—A limited supply of coal may be obtained from the beds out- 
cropping near Newton and New Liberty, but neither the average thick- 
ness of the seams nor the quality of the coal they afford would justify 
an attempt to work them except in a limited way. ‘The main coals are 
here from five to six hundred feet or more below the surface, and to 
reach the bottom of the Coal Measures would require a shaft more than 
a thousand feet in depth. It will probably be many years before the 
demand for coal will be such in this county as to warrant the opening 
of mines at this depth. 


Building Stone.—Building stone of good quality is not abundant, the 
supply being mainly from the sandstone overlaying the coal at Newton 
and in that vicinity. At some points this bed affords a brown sandstone 
of fair quality, and at others it passes into silicious shales or shaly sand- 
stones too soft and thin bedded to be used for building purposes. On 
Limestone creek, in the south-western portion of the county, there is a 
bed of compact gray limestone in layers of a foot to eighteen inches in 
thickness, that is quarried for foundation walls, ete., for the supply of 
the adjacent region. 


Lime.—tThe only limestone found in the county that seemed to be at 
all adapted for use in the lime kiln, was that on Limestone creek in the 
south-west corner of the county, and a fair quality of lime may be made 
there for the supply of such portions of the adjacent region as are remote 
from railroad tranportation. 

Sand and Clay.—These common and useful materials are abundant, 
and good brick may be made at almost any point on the uplands where 
they may be required. Sand for mortar and cement occurs at many 
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places along the bluffs of the Embarras, and may be found in the beds 
of most of the small streams, and in nearly?every portion of the county. 

Soil and Timber.—The bottom lands of the Embarras have a rich 
alluvial soil, and when cleared and brought under cultivation, produce 
large crops of corn, to which they seem best?adapted. The soil of the 
prairie region is a chocolate colored clay loam, similar to that of the 
adjoining counties, and produces fair crops of corn, wheat, oats and grass. 
The timbered upland is similar to that described in the report on Craw- 
ford county, and the varieties of timber noticed here was nearly the same. 
Although not possessing so large an area of timbered Jand as Crawford 
county, it has nevertheless an abundant supply for a much larger 
population than it contains at the present time. 


CHAPTER LY. 
LAWRENCE AND RICHLAND COUNTIES. 


Lawrence county embraces an area of about three hundred and sixty- 
two square miles, and is bounded on the north by Crawford county, on 
the east by the Wabash river, on the south by Wabash county and on 
the west by Richland. The principal water courses in the county, besides 
the Wabash river which forms its eastern boundary, are the Embarras 
river, which traverses the north-east portion of the county, with its 
atiluents Brushy Fork and Indian creek, which drain the northern and 
central portions of the county, and Raccoon creek and the eastern fork 
of the Bonpass, which drain the southern part. East of Lawrenceville, 
and lying between the Embarras and Wabash rivers, there is an extensive 
marsh from two to four miles in width and about ten miles -in length, 
called Purgatory swamp. Surrounding this on the east and north, 
there is a considerable area of bottom prairie, the upper or northern 
portion being known as Allison’s prairie, and the lower portion as the 
Russelvyille prairie. In addition to this there are some small prairies in 
the southern, and also in the north-western portion of the county, but 
the greater portion of its area was originally covered with a heavy 
growth of timber. The surface is generally rolling, but nowhere so 
broken that the land cannot be cultivated even along the bluffs of the 
streams. The elevation of the country above the water courses is 
nowhere yery great, aud on what may be termed the upland ranges 
from fifty to about a hundred feet. 

Loess and Drift.—In the vicinity of the Wabash river we find beds of 
brown clay and buff or yellowish marly sands ranging from ten to twenty 
feet or more in thickness which probably represent the age of the loess. 
These are underlaid by brown or gravelly clays containing small bowl- 
ders ranging in size from an inch or two to a foot or more in diameter. 
On the uplandsaway from the river bluffs there are usually from fifteen 
to twenty feet of these gravelly clays above the bed rock, and usually 
in sinking wells, especially in the northern portion of the county, an 
adequate supply of water can only be obtained by going from ten to 
forty feet or more below the drift clays into the underlaying shales or 
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sandstones. About Lawrenceville there is usually from five to six feet 
of brown gravelly clay resting immediately upon the bed rock, and 
above that from ten to twelve feet of buff or brown clays that are quite 
free from gravel. 

Stratified Rocks —AlI\ the formations that outcrop in this county below 
the superficial deposits already described, belong to the upper Coal 
Measures, and include a vertical thickness of not more than one hundred 
and fifty to two hundred feet. Onthe Wabash river at St. Francisville 
there is an outcrop of massive gray sandstone, which I believe to be 
the same as that found at Hanging-rock Bluff in Wabash county, and 
the lowest rock seen in this county. The section here is as follows : 


Vt 
RET cas cenpoop aScoqUsESlSERouocTESdootosS cand coacsLocdondosécddasssbodeagcscoddceabosssbsccsdace 8 
IGMP NEL aNRN CW oosoH6 KSSHReo BOR TO CORO CE USB ROOSEOCCaCSSCa Sas COC bes Eco oaauas SootuesadOGobSEsdoese 1 
Thin bedded sandstone and sandy shale... 35.2916 
Massive gray sandstone......---..------- AbacHO coaHEneSoda duc Ssobosdosédna asbocancoteusectascs 20 to 25 
Unexposeditoriverilevels tes cismcsaeieacisce cme meena cine states slele sine eieinieeialntatee teeters eee testetaeierets 10 to 15 


Just below the dam at Lawrenceville on the Embarras river we find 
the following section, which I believe overlays the beds seen at St. 
Francisville : 

Ft. 
Brownand)bluish-cray/arpillaceous shales. cscs... seisecie ne ee eee meses eee once een eee ce seiocets 10 to 12 
Biuminous and partly calcareous shale with bands of iron ore and numerous fossils.........--..- 
Blackislatyishal @eee- sere se rsie= Sor emeecie nem erin sae elea= eel etltacceseantcias 
Dark gray limestone in the river bed 


The fossiliferous bed at this locality contains Lophophyllum proliferun, 
Pleurotomaria spherulata, P. tabulata, P. Grayvillensis, P. carbonaria, 
Polyphemopsis per-acuta, Bellerophon Montfortianus, B. carbonarius, B. 
per-carinatus, Astartella varica, Productus longispinus, Hemipronites 
crassus, Macrocheilus trhabilis, and joints and plates of Crinoidea. 

At the bridge two miles east of Lawrenceville we find a repetition of 
the foregoing section, but the bluff is much higher and a greater thick- 
ness of strata is exposed, giving the following section: 


Micaceons sandstone and shale passing downward into argillaceous shale 
Bluish-gray calcareous shale, with iron bands and fossils. ..............-----2-+---eeeceee- 
Black laminated shale, with concretions of black limestone ..-...--. 
Brittle dark-gray limestoue, weathering to a brown or buff color... 
Blue and brown shales, partly argillaceous and bituminous 


on wo we 


About a hundred yards above the bridge, by an undulation of the 
strata, the limestone No. 4 of the above section is brought down to, 
and passes under the river bed. This would seem to indicate a rapid 
dip to the northward, but the re-appearance of the fossiliferous shale 
No. 2 of this section on Lamotte creek, in Crawford county, some twenty 
miles north of this, shows that the apparent dip here is only an undu- 
lation of the strata, such as may frequently be observed in the Coal 
Measures of this State. Near the upper end of the exposure here a 
dike of sandstone from six to eighteen inches in width, cuts transversely 
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through the lower bed of shale No. 5 of the above section, having an 
east and west direction. This would seem to indicate that the undula- 
tion in the strata here might be due to some disturbing force acting 
from below. The calcareous shale No. 2 of this section contains the 
same group of fossils found at Lawrenceville. The limestone contains 
Naticopsis ventricosus, Nautilus sp ? Terebratula bovidens, Spirifer plano- 
converus, Rhynchonella Osagensis, Athyris subtilita, Clinopistha radiata, 
Solenomya radiata, with several undetermined species of small univalve 
shells. This is a very marked horizon in the upper Coal Measures, and 
the outcrops extend along the valley of the Wabash from below Gray- 
ville, in White county, to the central or northern part of Crawford 
county. The black laminated shale above the limestone contains local 
concretions of black limestone, with fish scales Discina nitida, ete. 
Sonth of the bridge, on the east side ot the Embarras, there is an out- 
crop of micaceous sandstone that affords some building stone of a fair 
quality, which has been used for bridge abutments, foundation walls, 
ete., and is probably the equivalent of the upper part of the foregoing 
section. 

At Mr. F. PLUMMER’Ss place, on the 8. E. qr. of sec. 25, T. 5 N., R. 12 
west, two wells were sunk, one near his dwelling house, passing through 
eighteen inches of coal at a depth of eighteen feet, and the other, about 
a quarter of a mile to the northward, commencing at a level below the 
bottom of the first, was carried down forty-three feet mostly through 
sandstone and shale, the lower part bituminous, and ending in the cal- 
careous fossiliferous beds of the section at Lawrenceville and the bridge 
two miles east of that point. 

At Mr. PoRTER’s place, adjoining Mr. PLUMMER’S on the south, a 
well was sunk to the depth of fifty-six feet, through the following beds: 

Ft. 


Drift clay soil, ete 
Sandstone 


Blue shales, bituminous at the bottom 


The water was obtained in the fossiliferous layers over the black, 
sheety shale No. 3 of the section at the Embarras bridge. The coal 
passed through in the well at Mr. PLUMMER’S house must lay above 
the sandstone in the Porter well, whicb had probably been eroded away 
at that point by water currents during the drift epoch. 

At Mr. FRITCHEY’S well, a half mile west of Mr. PLUMMER’S, a bed 
of cellular iron ore occurs in the sandstone near its base, and was 
passed through in his well about sixteen feet below the surface. The 
iron ore was reported to be two feet thick in the well, but at the outcrop, 
a quarter of a mile from the house, its thickness was only about six 
inches. It appears to be too sandy to be of any value for the produc- 
tion of iron. 
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At Mr. WARRINER’S well, a mile and a half northwest of Mr. PLum- 
MER’S, the sandstone was penetrated in a well to the depth of fifty-eight 
feet without reaching the bottom of the bed, and its entire thickness 
here cannot be less than from sixty to seventy-five feet. Near its base 
there is a very hard layer about two feet in thickness, which rings under 
a blow of the hammer like a compact limestone, probably from a small 
per cent. of calcareous or ferruginous matter in its composition. A 
similar hard layer was observed at the base of the sandstone at Hole’s 
quarry, north of Robinson, in Crawford county, of which this is proba- 
bly the equivalent. The coal under this sandstone is probably No. 12 
of the general section, which is somewhat irregular in its development in 
this county, sometimes affording from eighteen to twenty inches of good 
coal, while at other places it thins out to a few inches, or is wanting 
altogether. 

At Mr. EMERICH’S quarry, two miles and a half north-east of Sumner, 
a heavy bed of sandstone outcrops on a branch of the Embarras, that 
is probably referable to this same formation. The face of the quarry 
shows from eighteen to twenty feet of massive sandstone, presenting a 
concretionary structure at the base of the bed, but becoming thinner 
bedded and somewhat shaly towards the top. This rock has been 
extensively quarried here for building culverts and bridge abutments 
on the O. and M. railroad. One mile north of the town there has also 
been a small quarry opened higher up in this formation, where the rock 
is thin bedded and shaly, but affords some good building stone near 
the bottom of the quarry, though the overlaying beds are shaly and 
worthless. 

In the Embarras bluffs near Mr. Wu. H. MIuEs’ place on the N. W. 
qr. of sec. 33, T. 5, R. 12, there is a massive sandstone exposed forming 
the lower portion of the bluff in connection with a thin seam of coal. 
The section here is as follows: 


Ft. In. 
Massive sandstone.............-..-- See eee eee ee eee eee paccace 8 to 10 
MErru PINOUS|GONSIOMETALE2 = ace eee cn nen aee asin niente ale sais laiarelaletsterataetal =e ae actetaclete aes 2to 3 
Goall(probably local) Msa.cs se scsoe secisce cece ice seceiasiace eerie ccleaticine temenisine see incest cence 0 8 
Slope covered to the river level..............---.-.---.-2---- noeeeaees SAU OGONSSECAGONECOCKC 10 to 12 


A hundred yards above where this section was seen, the sandstone 
continues down to the river level with no indications of coal. This is 
probably the same thin coal found on Brushy creek, near Martin’s mill, 
just over the line in Crawford county, and as it is there from forty-five 
to fifty feet above the creek level, it indicates a westerly dip of the 
strata equal to about six or seven feet to the mile. No rocks are known 
to outcrop on the Embarras for some distance above this point, and 
below there is no considerable exposure between this and the dam at 
Lawrenceville. ) 

Three miles south of Lawrenceville, on Mr. HENDERSON’S place, on 


LAWRENCE COUNTY. AL 


the scuth side of Indian creek, and at several other points in the neigh- 
borhood a coal seam is found which has been opened and worked in a 
limited way to supply the local demand for coal. It ranges from twelve 
to eighteen inches in thickness and is mined only by stripping along its 
outcrop in the banks of the small streams. The seam at Mr. HENDER- 
son’s place is from twenty-five to thirty feet above the bed of Indian 
creek, and partial outcrops of soft shale were seen between the coal 
seam and the creek level. This coal seems to be identical with that at 
Mr. NETTLE’s, near the south line of Crawford county, and the equiva- 
lent of No. 12 of the general section. It outcrops also on. Mud creek, 
three or four miles north-west of Lawrenceville, at several places, and 
has been worked to a limited extent to supply the neighboring black- 
smiths previous to the construction of the O. and M. railroad, since 
which time it has been generally abandoned. 

A boring was made some eight or ten years ago at Lawrenceville, to 
the depth of about four hundred and fifty feet, but no accurate record 
has-been kept of the beds passed through. A thin coal was reported 
at the depth of three hundred and forty feet, and another seam four 
feet thick near the bottom of the bore, but it seems prebable, from all 
that can be learned at the present time, that the work was not in charge 
of a competent person, and hence but little reliance can be placed on 
the reported results. A very good brine was said to have been reached 
near the bottom of the bore. : 

The following sections and notes are reported by Prof. Cox, from 
his examinations at localities not visited by myself: “At JOHN LEED’s 
quarry, on Indian creek, one mile west of the St. Francisville road, 
found the following section : 
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This sandstone is a durable building stone and was used in the bridge 
abutments on the Embarras river. On the north bank of the Embarras 
river, at the Shaker mill, on sec. 32, T. 5, R. 12, the following section 
was found, the massive sandstone being probably the equivalent of that 
at St. Francisville : 
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The eight inch coal in the above section is below that mentioned on 
a previous page as occurring on Mr. HENDERSON’S place in this negh- 
borhood, as that is found from 25 to 30 feet or more above the bed of 
Indian creek, and ranges from twelve to eighteen inches in thickness. 
The following is an approximate section of the rocks outcropping in 


this county: 
Feet. 


Brown and gray sandstone, the lower part in massive beds.-.--.-....--.-----.---.------------ 60 to 735 
COE NOs 1B eece poSctoad aoc Sco SSS SEinObSSSESSua Sooo Se Su SSE Ces ede SS CeO Cosas Sesnus seocessece 1to 1% 
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Sandstone, top thin-bedded and shaly, bottom massive.........--....-----------+------------- 30 to 35 


The upper sandstone underlays the northern and western portions of 
the county, and is penetrated in sinking wells nearly everywhere upon 
the uplands. At its base there is usually a very hard stratum that is 
sometimes called limestone on account of its hardness, and also a ferru- 
ginous bed, that passes locally into a sandy iron ore. The lower sand- 
stone forms the main portion of the Wabash bluff at St. Francisville, 
and also appears at the Shaker mill on the Embarras; but its outcrop 
is restricted to the eastern border of the county. 


Economical Geology. 


Building stone.-—Both the sandstones in the foregoing section afford 
more or less building stone of fair quality for ordinary use, and exten- 
sive quarries have been opened in the upper one in the, vicinity of 
Sumner for the use of the O. & M. Railroad. Small quarries have been 
opened in various places in the central and northern portions of the 
county in this bed to supply the local demand for foundation stone, 
walling wells, bridge abutments, etc. LEEDS’ stone quarry on Indian 
creek, south of Lawrenceville, and one mile west of the St. Francisville 
road, is probably in the lower bed of sandstone, and the rock obtained 
there is in thin, even beds, ranging from four inches to a foot in thick- 
Ness. 

The limestone associated with coal No. 11 at Lawrenceville, and at the 
bridge two miles east on the Embarras, is somewhat argillaceous, and 
consequently cannot be depended on where it is to be subjected to the 
action of frost and moisture, although it has been used in building the 
Lawrenceville bridge. This is the only limestone that was met with in 
the county, and being both argillaceous and silicious, it is not adapted 
either for building purposes or for the lime kiln. ‘ 

Coal.—The uppermost of the two coal seams that outcrop in this 
county has been worked in a small way at several points by stripping, 
and affords a coal of very good quality; but unfortunately it has been 
nowhere found thick enough to be profitably mined in any other way. 


LAWRENCE COUNTY. 43 


Just north of the county line in the edge of Crawford county, at Mr. 
NETTLE’S coal mine, the coal is about 18 inches thick, overlaid by 
about a foot or more of hard bituminous shale resembling a cannel coal. 
It has been mined here for several years at intervals, by tunneling into 
the bank along the line of outcrop, but no permanent entry was con- 
structed, and when the work stopped the roof caved in and filled the 
opening so that a new entry was required as often as the work was 
resumed. 

This was the condition of things when I was there, and I was unable 
to make any satisfactory examination of the quality of the coal, or to 
determine its exact thickness. 

The main coals of the lower measures which are so extensively mined 
in Gallatin and Saline counties will probably be found here by boring, 
and if the well bored at Lawrenceville had been in the hands of an 
expert, and an exact record kept of the thickness and composition of 
the various beds passed through, the question would have been settled 
whether there was any thick seam of coal within four hundred feet of 
the surface in this county. As it is, nothing has been positively determ- 
ined by this expenditure of money, further than the fact that two coal 
seams of uucertain thickness were found in the boring, one at a depth 
of about 340 and the other at 440 feet below the surface. The depth 
of the seam, when not exceeding four or five hundred feet, is no serious 
impediment to the working of the coal, if the demand for this kind of 
fuel is sufficient to justify the investment, and we already have several 
shafts in successful operation in the State that are over 500 feet in 
depth. Deep mining is the only alternative in this county for obtaining 
an unfailing supply of this kind of fuel, as the surface seams appear to 
be too thin at every outcrop at present known in this or the adjoining 
counties to be successfully worked for the supply of any large demand 
for coal. ; 

Tron ore.—The ‘shales intervening between coals 11 and 12 contain 
numerous bands of argillaceous iron ore, but they are too widely sepa- 
rated at the localities where the shales were met with in this county to 
be of any practical value for the furnace. At the base of the upper 
sandstone a ferruginous bed is frequently met with, sometimes appearing 
as a conglomerate of iron nodules in sandstone; but in Mr. FRITCHEY’S 
well, on sec. 25, T. 5 N., R. 12 W., it was reported to be two feet thick, 
and consisted partly of a very good quality of brown hematite ore, but 
other portions were too much mixed with sand to be of any value for 
the production of metallic iron. It was found in the well at a depth of 
16 feet, and outcrops about a quarter of a mile to the westward, where 
its thickness is only about six inches. 

Soil and Timber —The Wabash and Embarras rivers are skirted with 
broad alluvial bottoms and level table lands, ranging from two to four 
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miles in width. Some portions of the latter are quite sandy, and consti 
tute the terrace prairies between the Purgatory swamp and the Wabash. 
The bottoms along the Embarras are heavily timbered with all the com- 
mon varieties of oak, hickory, ash, elm, maple, black and white walnut, 
coffeenut, persimmon, cottonwood, sycamore, hackberry, red birch, 
honey-locust, wild cherry, black gum, dogwood, ete. The uplands are 
generally rolling, and were mostly originally covered with a heavy 
growth of timber, though much of the surface has been cleared and 
brought under cultivation since the first settlement of the county. The 
soil on the rolling uplands is a chocolate-colored clay loam, usuaily very 
productive, bringing: good crops of corn, wheat, oats and grass annually. 

With a judicious system of cultivation, and a proper rotation of crops, 
these uplands can be easily kept up toa high standard of fertility. 
There are some small upland prairies along the western borders of the 
county, the soi] of which does not differ very much from that of the 
timbered lands adjacent thereto. 


RICHLAND COUNTY embraces a superficial area of about three hun- 
dred. and fifty square miles, and is bounded on the north by Jasper and 
Crawford counties, on the east by Lawrence, on the south by Wabash, 
Edwards aud Wayne, and on the west by Wayne and Clay counties. 
There are no large streams in the county, but some of the northern 
affluents of the Little Wabash drain the western, and the western 
branch of the Bonpass creek the south-eastern portion of the county. 
The main stream of the Little Wabash also skirts the south-western 
border of the county for the distance of about eight miles. The surface 
of the county is generally rolling, and its area is nearly equally divided 
into prairie and timbered land, the latter forming belts along the courses 
of the streams from one to three miles in width, and the prairies occu- 
pying the higher or table lands between the main water courses. The 
elevation of the prairies above the beds of the principal streams ranges 
from fifty to about a hundred feet. The south-eastern portion of the 
county on the head waters of the Bonpass is quite broken, and is under- 
laid by the heavy beds of sandstone and sandy shales intervening 
between coals 12 and 13, which attain here a thickness of seventy to 
eighty feet, or more. In the central and western portions the surface 
is seldom so broken as to render it unfit for cultivation. 

The geological formations of this county comprise a moderate thick- 
ness of drift clay, sand and gravel, that is everywhere found immedi- 
ately beneath the soil, except in the creek valleys, where this superficial 
material has been removed by eroding agencies ; and a series of sand- 
stones, shales, etc., embracing an aggregate thickness of 250 to 300 feet, 
which belongs to the upper Coal Measures, and include the horizow of 
three or four thin seams of coal. 
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The drift clays are somewhat thicker in this county than in Lawrence, 
and the bowlders are more numerous and of larger size. Below the 
brown gravelly clays that usually form the subsoil on the uplands, and 
range from ten to twenty feet in thickness, there. is in many places a 
bed of hard, bltish-gray, gravelly clay, or “hard pan” as it is frequently 
termed, and below this at some points there is an old soil or muck bed, 
underlaid by from one to five feet or more of quicksand. Limbs and 
trunks of trees are frequently found imbedded in this old soil in which 
they probably grew, or in the bluish-gray hard pan immediately above 
it, but to the present time no authentic specimens of animal remains 
have been found in them in this State, sufficiently well preserved for 
identification. Some small fresh water and land shells have been found 
in the quicksands in other portions of the State, but they did not prove 
to be specifically distinct from those now living. 

Coal Measures—From the meager outcrops to be seen on the small 
streams in this county, it would not be possible to construct a continu- 
ous section of all the beds that should be found here, but fortunately a 
boring has recently been made at Olney which will aid us materially in 
ascertaining the general character of the formations that underlay the 
southern and eastern portions of the county to the depth penetrated by 
the drill. This boring for coal was made by Mr. CRANE, to whom I am 
indebted for the following report of the beds passed through : 
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Two miles and a half south of Olney, in the vicinity of Boden’s mill, 
located on the S. E. qr. of sec. 15, T. 3, R. 10 E., there is an outcrop of 
a thin coal in the creek bed, overlaid by the following strata : 


Ft. In. 
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The black shale in this section is probably identical with No. 4 of the 
Olney boring, and the thin coal below was wanting there or else was 
passed without observation. Some of the limestone concretions contain 
fossils, among which I identified Productus Nebrascensis, Bellerophon 
carbonarius, Aviculopecten, ete. The band of hard silicious liméstone 
found at this locality is a very durable stone and has been quarried for 
building purposes. It is a refractory stone to work, but may be relied 
on for culverts and bridge abutments where an ordinary sandstone 
would yield to atmospheric influences. 

One and a half miles south of Clermont there is an outcrop of the 


following beds, probably representing the same strata seen at Boden’s 
mill south of Olney : 
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The quarry here belongs to the O. and M. railroad, and an immense 
amount of stone has been quarried from the calcareous sandstone No. 2 
of the above section, to be used in the construction of culverts and 
bridges on that road. This quarry is near the center of sec. 16, T. 3, 
R. 14 E. 

On Mr. P. BERRY’s place, on the S. E. qr. of sec. 11, T. 2, R. 14 E., 
coal has been mined for several years in a limited way by stripping the 
seam along its outcrop in the valley of a small stream a tributary of 
the Bonpass. The coal is about 18 inches thick and of good quality, 
and is overlaid by a few inches of soft bituminous shale, and an argil- 
laceous shelly limestone which contains Productus costatus, P. punctatus, 
P. Prattenianus, Spirifer cameratus, ete. The shale contains Chonetes 
variolata, Orthis carbonaria, Lophophillum proliferum, Trematopora, joints — 
and plates of Orinoidea, ete. This coal is also mined by Mr. SroveR on 
the N. E. qr. of the same section. ‘This is probably coal No. 12 of the 
general section, and must have been passed through in the boring at 
Olney, and may be represented by No. 12 of the boring at that point. 

About five miles north-east of Olney coal has been found on the open 
prairie at a depth of about 22 feet below the general surface level. It was 
first discovered in digging a stock well, and subsequently an inclined 
tunnel has been driven down to the coal and preparations made to work 
it in a systematic way. If the seam retains an average thickness of 
three feet, it will prove of great value to the county. The roof consists 
of clay shale with some limestone in bowlder-like masses, though it is 
possible the limestone masses thrown out in opening the tunnel may 
belong to the drift clays, and not to the roof shales of the coal. This 
tunnel is on Mr. Comps’ place, but the coal has also been found on 
the adjoining place belonging to Mr. SHooKs. Ou another farm a little 
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farther to the west, on sec. 18, T. 4 N., R. 10 E., a double seam was 
reported to have been passed through in a bore but a short distance 
below the surface, the upper one two feet and the lower one three feet in 
thickness, with a space of about fifteen feet between them. These coals, 
if there are really two distinct seams here, must be about the horizon 
of No. 15 of the general section, and this is probably about the southern 
line of outcrop for these coals, as no indications of their presence was 
found in the boring at Olney or in sinking wells about the city, and 
from the topography of the surface 1 am inclined to believe the surface 
level where these coals have been found is at least forty or fifty feet 
above the level at Olney. 

Prof. Cox notes the following sections at points I aid not visit: 
“Section at B. F. Heap’s sandstone quarry on sec. 34, T. 4, R. 10 E. 
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The gray sandstone is very hard and takes a good finish, stands well 
but is somewhat marred by carbonaceous spots. At Andy Darling’s 
quarry, two miles west of Olney, the quarry rock is overlaid by 8 feet 
of buff silicious shale, beneath which is a heavy bedded buff sandstone 
that was quarried for the masonry on the O. and M. railroad at the time 
of its construction. 

On sec. 18, T. 3, R. 10, on Big creek, found the following section : 
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A quarter of a mile down the creek a soft buff sandstone in heavy 
beds from four to ten feet thick alternate with thinner beds of hard 
bluish sandstone. At Higgins’ mill, on sec. 34, T. 3, R. 14, in his well 
located on the slope of a hill rising to the north from Bonpass creek, 
sixteen feet of sandstone was parsed through and a coal seam below it 
reported to be twenty inches thick. Shaly sandstone and.clay shale 
were seen overlaying the heavy bedded sandstone a few hundred yards 
above the mill. The hills along the Bonpass are from twenty to sixty 
feet high, composed in part of drift deposits consisting of yellowish 
clay with gravel and small bowlders, the latter seldom exceeding five 
or six inches in diameter. 

At Wilson Law’s coal bank, on sec. 16, T. 2, R. 14, the section is 
as follows : : 
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The shale over the coal was filled with fossil shells, corals, ete. The 
limestone over this coal was alsd seen three miles north-west of LAw’s 
place, where it was formerly quarried and burned for lime. 

A quarter of a mile below the Big Creek bridge, south of Oluey, 
found the following section: 
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The lower part of the black shale was slaty and contained numerous 
fossils, Pleurotomaria tabulata, P. Grayvillensis, Bellerophon percarinatus, 
B. Montfortianus, B. carbonarius, Athyris subtilita, Productus longispinus, 
Nucula ventricosa, Orthoceras Rushensis, and Lophophyllum proliferum. 
At JAMES C. STEWAR1’S place, four and a half miles south-west of 
Olney, a black shale outcrops in the banks of Sugar creek about five 
feet thick, underlaid by a thin coal. A quarter of a mile below at the 
bridge saw the same conglomerate sandstone that occurs on Big creek, 
underlaid by the same black shale, which was sometimes marly and 
contained the fossils mentioned above. It also contains large uodules 
of impure limestone.” 

This bituminous shale and thin coal probably represents coal No. 13 
of the general section, and this same group of fossils occurs in connec- 
tion with this coal on the East fork of Shoal creek in Montgomery 
county. 


Economical Geology. 


Building Stone—Sandstone of a fair quality for ordinary use is quite 
abundant, and there is probably not a township in the county where 
good quarries could not be opened at a moderate expense. Many of 
these localities have been mentioned in the preceding pages, and but 
little needs to be said farther in regard to them. The quarries south of 
Clermont, belonging to the O. and M. railroad, afford a very hard and 
durable rock, and although the bed is only about six feet in average 
thickness, it is, fortunately, so situated as to require no great expendi- 
ture in stripping, and the rock has already been removed over a surface 
of several acres in extent. The rock is a very hard, gray, micaceous 
sandstone and seems to be but little affected by long exposure, and hence 
affords a desirable material for culverts, bridge abutments, ete. The 
sandstones in the northern and western portions of the county are for 
the most part rather soft, but locally they afford some very good build- 
ing stone, as at Mr. Heap’s quarry northeast of Olney, and at Darling’s 
quarry two miles west of that town. The stratum of hard, silicious 
limestone outcropping on Big creek two miles and a half south of Olney 
is a durable stone, but is not to be obtained in sufficient quantity to be 
of much importance as a building stone. 
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Coal—There are two coal seams cropping out in this county that 
promise to be of some value in supplying the local demand for fuel, and 
the upper one, if its thickness at the outcrop should be found persistent 
over any considerable area, will furnish all needed supplies for the 
county for many years to come. The lower seam, which outcrops on the 
head waters of the Bonpass in the south-eastern portion of the county, 
and has been referred to No. 12 of the general section, ranges from six- 
teen to twenty inches in thickness, and has only been worked by strip- 
ping in the creek valleys where it outcrops. It affords a coal of good 
quality, but unfortunately is generally too thin to be mined profitably in 
a systematic way The other seam, five miles north-west of Olney, is 
about three feet in thickness, and an inclined tunnel has been carried 
down to it, and preparations made for working it systematically for the 
supply of the Olney market. This is probably the Shelbyville seam, 
No. 15 of the general section, which is the thickest seam in the upper 
Coal Measures, and usually quite persistent in its development. In 
Shelby county this seam affords a semi-block coal of fair quality, hard 
enough to be handled without much waste, and tolerably free from sul- 
phuret of iron, but showing thin partings of selenite on transverse 
cleavage. The thickness of the sandstones, shales, ete., intervening 
between coals 12 and 15 in the valley of the Okaw is about 235 feet, but in 
this county it is probably somewhat less, though this point could only 
be determined approximately from the lack of continuous outcrops of 
the intervening strata. The main coals of the lower Coal Measures are 
probably from six hundred to a thousand feet below the surface at Olney, 
and it would require an expenditure of capital to open and work them 
that the present demand for coal would not justify. If the seam north- 
east of Olney should be found to retain an average thickness of three 
feet over any considerable area, it will furnish an abundant supply for 
all the present demands for coal in this county. 

Lime.—No limestone was seen in this county that seemed well adapted 
for use in the lime kiln, though some attempts have been made to use 
the rock overlying coal No. 12 on the Bonpass for that purpose. It is 
usually too argillaceous to slack freely when burned, and at best would 
only produce a very inferior quality of lime. 

Soil and Agriculture.—The agricultural facilities in this county are 
similar to those of the counties adjoining, and do not require any 
extended notice in this place. The ‘surface is generally rolling and 
pretty equally divided into timber and prairie land. The prairies are 
usually small, and possess a rich, productive clay-loam soil, that will 
never require manuring if properly cultivated with a judicious system 
of rotation of crops. The soil on the timbered lands is less uniform in 
quality than on the prairies, and its character is generally well indicated 
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by the growth of timber. Where this is mainly composed of two or 
three varieties of oak and hickory, the soil is thin and poor, and will 
require frequent applications of manure or other fertilizers to keep it up 
to the ordinary standard of productiveness for western lands. But 
where the timber growth is largely interspersed with elm, black walnut, 
linden, wild cherry, persimmon, honey locust, ete., the soil is good, and 
will rank favorably with the best prairie lands in its productive qualities. 
A large portion of the timbered land in the county is of this quality, 
aud when cleared and brought under cultivation, it produces nearly or 
quite as well as the best prairie land. 

I am indebted to Mr. J. B. Wor, of Olney, former county surveyor, 
for much valuable information, and for personal attention and assist- 
ance while at work in the county. 


CHAPTER V. 


WABASH AND EDWARDS _ COUNTIES, 


Wabash and Edwards are two of the smallest counties in the State, 
and laying contiguous to each other on its south-western borders, they 
may very properly be described together. Their aggregate area is 
about four hundred and twenty-five square miles, and their boundaries 
are as follows: Wabash is bounded on the north by Lawrence and 
Richland counties, on the east and south by the Wabash river, and. on 
the west by the Bonpass creek. Edwards county is bounded on the 
north by Richland county, on the east by Bonpass creek, on the south 
by White county, and on the west by Wayne. The only streams of any 
importance are those forming in part their respective boundaries, the 
Wabash river, by a south-westerly course, bounding Wabash county on 
the east and south, and the Boupass creek, with a course nearly due 
south, forming the dividing line between them. The latter stream 
winds its sluggish course through a broad alluvial valley showing no 
outcrops of the underlaying rock formations except at rare intervals. 
Along the Wabash, exposures of the rocky strata are more numerous, 
but as the course of the river is nearly on the trend of the underlaying 
formations, but a limited thickness of strata can be seen along the 
bluffs of this stream. The surface of the uplands is generally quite 
rolling, but there are some limited areas of rather flat timbered lands 
above the level of the river bottoms, and forming what may properly 
be termed terrace lamls. Both counties are heavily timbered, though 
there are some small prairies within their limits. A complete list of 
the trees and shrubs indigenous to Wabash county has been furnished 
for this report by Dr. J. Scarnck, of Mt. Carmel, which will be found 
further on. It is peculiarly interesting because it shows the presence 
here of some species hitherto supposed to belong exclusively to a more 
southern latitude. 

The geological formations to be seen in this county belong to the 
Quaternary and the upper Coal Measures. The former is more fully 
developed along the bluffs of the Wabash than elsewhere, and consist 
of the buff aud yellow marly sands and clays of the loess, and a mod- 
erate thickness of the gravelly clays of the drift- formation. 
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On the lower course of the Bonpass, in the vicinity of Grayville, and 
in some of the valleys of the smaller streams, stratified clays are found 
at the lowest levels seen, which may belong to an older deposit than 
the drift, and a heavy bed of this kind is reported to have been passed 
through in the boring south-west of Mount Carmel, but as it was over- 
laid by sandstone, and no rock of this kind is known in this county of 
more recent age than the Coal Measures, I am inclined to doubt the 
correctness of the report. However it is by no means improbable that 
there are old valleys along the Wabash, as well as the Mississippi and 
Ohio, that were filled originally with Tertiary or Cretaceous deposits, 
some of which still remain, and are now hidden by the subsequent 
accumulations of loess and drift. Indications of the existence of such 
beds have been found on the Ohio as far north as Louisville, and on the 
Mississippi for more than two hundred miles above St. Louis, the evi- 
dences being well preserved shark’s teeth found at various points within 
the region specified, some of which are too fragile and delicate to have 
been transported for long distances by drift agencies without destrue- 
tion. The reported sandstone above the clay in the boring is most 
probably a Coal Measure bed, and the reported clay beneath it may be 
a soft clay shale of the same age, such as is frequently met with in the 
coal-bearing formations. At Mount Carmel the loess and drift clays 
are about thirty feet in thickness, which is probably about the average 
in the vicinity of the river bluffs, while on the uplands, remote from the 
river, their average thickness is not more than fifteen to twenty feet, 
and at many points much less. 

In Edwards county the Quaternary beds present the same general 
character, and are considerably thicker in the bluffs on the lower course 
of the Bonpass than in the central and western portions of the county, 
where we only find from ten to twenty feet of buff or brownish gravelly 
clays overlaying the bed rock. Near Grayville the creek banks show 
outcrops of five to ten feet or more of stratified clays, variously colored, 
and seemingly derived from the decomposition of the clay shales of the 
Coal Measures, and above these we find from twenty to thirty feet of 
loess possibly covering a nucleus of gravelly drift clay. To the north 
and west the loess is not conspicuous, and in digging wells the bed-rock 
is usually reached after passing through ten or fifteen feet of brown 
drift clays. 


Coal Measures. 


In the bluffs of the Wabash river, at Mount Carmel, there is an out- 
crop of sandstone forming the lower portion of the bluff, underlaid by 
a blue clay shale but partially exposed. 
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The following is a section of the bluff at this point: 


TIDES SET CHAE EY BloocondeconsncosSccosaucquesa Seg andosgsanddosbossasoubcnuHeqcac0qbDacSDUnHOCOSCEnSS ¢ 
Soft, shaly, micaceous sandstone.-.....-....-...------ 

Massive sandstone, partly concretionary ae 
iBlueiclayishale—partialiexpoOsureOfsekecsaaneeeenaeeamnc sence ee secs inee teeeccree tsetse 


Springs of water issue from the base of this sandstone, indicating the 
impervious character of the underlaying beds, even where there is no 
outerop of the shales. Locally the concretionary sandstone contains 
geodes of oxyd of iron, filled with a greenish or buff co'ored clay. The 
base of the above section is some fifteen or twenty feet above the low 
water level of the river, and the intervening beds which are probably 
shales are not exposed. A boring was made here for coal under the 
direction of Mr. J. ZOMLERMAN, to whom I am indebted for the follow- 
ing section of the beds passed through, and as the work was done with 
a hollow drill and prosecuted very carefully, the section is probably a 
very correct one. The bore was commenced just above the low water 
level of the river, and something like fifteen feet below the base of the 
foregoing section, and passed through the following beds: 


Ft. In 
Gs, Ue RAG cocecacessenscocccnnessscte coc nenbocoDacqUaSTNOus: HedsEeqooHoNoHBOsacoconoacabds 2 
IG, 84 SEYGROTD coscnocctocs ssenco sok cess cosungad conadatodoscosodeaqHndocdTodccobpaDSgTS 2 
tit Sb (GUNT GIBI On onceccccoccmascansoae cancascoccopacgnoaconsbdnooDaquasonsdeaodoonouNagnagan 4 
No. 4. Sandstone 35 
No. 5. Micaceous sandstone 0 10 
No. 6. Hard, fine sandstone 4 
BNOsm me ine-Clayitin ene taae ona cielse tea oem 1 
No. 8. Coal and bituminous shale 0 4 
Witte fo IRE EN poncecosecoesecconatactabassod ae 2) 
No. 10. Argillaceous sandstone.....-...-.------ soe 2 
Wop iti, THUG IC cece caacssacéchdesccecoaoray 1 4 
No. 12. Fire-clay -.-.--.-.- ee B ROACH OS ORE BO OI 5 8h 0 
No. 13. Calc. shale and sandstone 32 
Nos Calcwshalenwith Dlackispreaks ates ee cinecleee tiem ete isin ee einen ence comes inicieeeisee 20 
. No. 15. Blue clay shale 
No. 16. Blue fire-clay-- 2 
No. 17. Coal.....-.- 7 
Nous) Eireiclay->------------ 
INO SaeAr ei laceonaplim CstLONG pees aa cen = cialan ema clsieleetelele.ereie a eal inniaeminin = alamlninintselieralelclaatel= 5 
INO: 20° Hard ’sandstone) parting. = co -- = coe - meme wn nn elma annie ewinan imeem snlnnlniel “=n == 0 1 
No 21. Hard gray limestone .-- 2 2 
RtePeh LER ey COG ee ceos: cecsackecooncHecsecuocccqoceesansosepeacs Umcsyocecnceneadd lf 
NO, PSE NG EDGING iG a isecencoscecnosocosoccoorosesecoodToudaDoEconuacguenbSesacaoaa 2 
No. 24. Calcareous shale -- 1 8 
Band of iron stone.. 0 3 
Variegated shale... 2 
Hard gray limestone. - wu -$3 
No. 28. Variegated shale.-..- 0 3 
No. 29. Hard gray limestone. 2 4 
No. 30. Variegated shale..--- 0 3 
No. 31. Hard gray limestone.-..-.---..--2---02-- 2202-200 eee enn ene eee cen nee cee e eee nneees Saas 
130 8 


This boring was commenced near the horizon of No. 11 coal, and 
the beds passed through probably extend very nearly to No.7. The 


54 GEOLOGY OF ILLINOIS. 


following is the report of a bore made for oil one mile and a half south- 
west of the court house, commencing in a creek valley: 


Ty 1b SITE GES Ciretsso poscaSandoas coo SonconCCBEe nasa nabsnaccadscos secsHocososemecoreececcns 

Wo. 22 Sandstone.. =. 22. - 256 esc ccnn cs so st dee sea o rene sae ee aes oe pees eee see canes 

No. 3. Clay ? (probably clay shale) 

INO: 45.¢Sandstone) ss 25-2252 oe Sc oe ce cee ete e ae eae ee Se Re ee rae aa 

No. 5. Bituminous shale (probably blue clay shale) --....-.---------------------------+------ 32 

EN Of OnmisaNOStON© Ga eereecen tena lee eee eee ene eere ees 1 6 
Nowe /-mebibuminous(shalesssecsessseseree sas neea en nee 6 
Rts GB RENUS20NG) =< ssescSssassccosatescouuscacocess 

INO 9S Bituminous shale joa ssae soe eetiaee ane case eee eee 

WNosl0h ‘Sandstone): <<. -2=--sscce cece nce en hen cee seen oes ae eeeee 

Now115 -Bitaminous|shaleic--22- os eeree sec eeceee 

IN OMI2S Sandston@jernce= sce cca te cence ene eee re ee ee eee ee ee eee eee i eeneeeae 4 


No. 13. Bituminous shale, showing oily soot.- 
No. 14. Sandstone 
No.15. (\Veryjhard:limestones2 2 2ct-scnt-222-= sees ste eee s conse een ee cece a a eee cece eeees 24 
Now165>Bituminons)shalesecccenjennce-eeesesen ee ese seeeneecees 
No. 17, “Sandstone --..05------ +> o-oo eseeececee 
No. 18g CoalNon9 ccs -ccscene sec eeecoecee seeeee 
iINo-19;7 eLimestone cee =~ see ea neee eee eeee 
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Non2 lee Sandstone ress ase ese see nee ene en ae 
No. 22. Mixture of sand and limestone ..-....-- ccs 
INo./23, “Yellow shale: 22-22 — <2 325 Locos sce c cic cess cs sec sae nose ceese ce secs cece oo cee cece reer eroeee 
IN0.}24> | Sandstone) -< 220 oe c= cates ce secon cee oases cee Soe e re eee ee ne hee eee eee eee 12 
No. 25. Clay shale, with pyrites - 
IN ORDER Sandstone tc sea = sae oo e eee ere eens eee eee eee eae ae ateere eae eens 
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No. 28. Sandy shale 
INO: 29:3 Sandstone -2--- ss. eon doeeoes cee 


No. 32. Bituminous shale --- 


No. 34. Compact limestone - 8 
Noj3o; sBLUUMINOUS SNAlOt sees case seas eee ne oe eae sen Se eee ee eee eee eee ane ene 7 
No N39 eLimejand (sandstone ic. a- = sea eres ees aaa a cre aa eee ee rea a ree nee aan nee 2 
No: 40; (Bituminons|shale7osecs ana ce aces sas seas serene See a ran ee ne nee eee ae cleaee naar 5 


It is hardly possible that the beds reported as bituminous shale in 
this bore could be anything more than ordinary blue clay shales, and as 
a rule I believe that but little dependence can be placed in the reported 
sections of oil well borings made in this State. By comparing this 
section with that made for coal it will be seen that there is a wide dis- 
crepancy in the descriptions given of the strata passed through in each, 
and although the oil well boring was carried down to the depth of about 
seven hundred feet, yet no coal was reported below the three feet seam 
found at the depth of four hundred and fifty-five feet, which probably 
represents coal No. 7 or 8 of the general section. The sandstone 
No. 2 of the oil well boring may be the same as No. 4 in the other, 
but there is very little correspondence in the lower strata, considering 
that the distance between the points where the borings were made is 
scarcely two miles in a direct line. 
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In the bed of the river at low water there is an outcrop of micaceous 
sandstone No. 2, of the first boring, which contains iron nodules, some 
of which inclose fossil ferns, and one was found containing Leaia trica- 
rinata. In the bed of the river, a little further down, an impure argil- 
laceous limestone has been found below the river level. 

At Hanging-rock bluff, about three miles north-east of Mt. Carmel, 
there is an outcrop of massive sandstone similar to that at the town, 
which projects into the bed of the river at low-water, and rises above it 
to the hight of 30 to 35 feet. Three quarters of a mile nearly west of 
Hanging-rock, at Mr. REEL’s place, there is an exposure of the beds 
above the sandstone showing the following section: 


Ft. In. 
ROR ORO rat SIRI GE concn sesonsecticoossocssondecuoEadcoouoouaadesnasoersapauacoosaduesancdo 4to 6 
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Wark hardibituminous limestoue=------s----+- = weeee == eee eae octane secineenseecmecine cs 3 
Coal==NOsdO tern sence ernie en wc case eee tee tne eae eee sac ce cee s else weniniacitsicie 16 
Cla yrshal @eemeree nace rere ee meee eee ee eee ns oe nie ee cleinnis saiceiere sineteceae ito 2 
Massive SANOStONG sae see ieee see ine ete teelata cee eterna cetersleceiee steer seiroeaetstescciecyasncis 30 to 35 


The limestone here is a steel-gray, passing into black, and weathering 
to an olive-brown, and filled with crushed shells of small size, among 
which AKhynchonella Osagensis seemed to be most conspicuous. It is 
possible that the sandstone at Hanging-rock belongs below that at Mt. - 
Carmel, as the beds seemed to rise to the northward, so far as we could 
find the rocks exposed, and this sandstone may be the bed No. 4 in the 
boring made at the river bank. This seems the more probable from 
the fact that no trace of the limestone or coal has been found above 
the Mt. Carmel sandstone, where it should appear if these sandstones 
are identical. Furthermore the outcrop at Hanging-rock is about a 
mile to the eastward of the Mt. Carmel bluff, and the general western 
dip of the strata would naturally bring up the lower beds in this direc- 
tion. Furthermore the rock seemed harder and appeared to be less 
affected by atmospheric influences at the former locality than at Mount 
Carmel. If the sandstone is the same at these localities, the limestone 
and coal at REEL’s place must be a mere local deposit; but I believe 
this limestone to be identical with that at Rochester mills in the river 
bank, which represents the horizon of No. 10 coal. On Coffee creek 
there is a good exposure of the beds overlaying this limestone, and the 
following section, commencing in the bed of the river at low-water mark, 
and extending up the creek for about a mile, shows the general charac- 
ter and relative position of the rocks in this vicinity : 


No. 1. Coal, hard and splinty—No. 13? 

Way Fp BRECON IIRGHL cocceeeacassHoconCecnic Sac r RCRD DES CSOacUnEOCHOSSodoceEDSDOnoEAD 
EN Osa o-me DROW Il) Sal pemeee eel eisa seen sanefet cs iaaeinele iocnineitacteciem tes snacioraciscicen ceeiats 
Noms shaly impure: Limestone y-sop- sesso sosenena nse cee aces sa eee nce amese mess 
NG oe Clayashial6s-sss-5 fo ease at core ete oe sane toca eaten ares 
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No. 12. Clay shale...-... scteoussccca na cote ooo --15 to 18 
-2to 3 
1 


No. 14. Dark shaly limestone 
INS Te: COSI Gy Th sobcccoseasscanboococbse: souncosdosooadaqSosocEcosasesacécchosadstade ° 0 
NOG Clayishalonceseaesosseeee eee ase ieee Deon ROS ancacScaasasossane -- 3to 4 
No. 17. Hard, nodular, dove-colored limestone... 550 SOLS SROCESOCES : 2 
NOs See SOLUSHALCS yaane sees eats nsec eee ee eceee seat a ce maae l= seco sesaa el ORUON2O, 
No. 19. Hard, bituminous limestone. - memacao QSOS CO SOT a anooaSedone ae bam) 8} 
DSUs, COGAN GS To 8 So ea Has epee sae HES OSE CER OS RECO ReSaSU cEBOROOSHERHSHEEGaeoS 1 
No. 21. Sandy shale, and sandstone in the river bed..............--..-.----------------- 8 


The limestone No. 19 of the above section I believe to be identical 
with that at REEL’s place, and the sandy shale and sandstone in the 
river bed at Rochester mills to be the upper part of the Hanging-rock 
sandstone, and the. sandstone at Mount Carmel is probably the equiva- . 
lent of No. LL of the foregoing section. The upper coal on Coffee creek, 
No. 1 of the above section, is probably the same formerly worked by 
Mr. Smonps and others south-west of Mount Carmel, and is either a 
merely local seam, or a division of No. 12, as there is a heavy bed of 
- sandstone, usually from sixty to eighty feet in thickness, intervening 
between coals 12 and 13, of which there was no trace here, the covered 
space represented by No. 2 of the section not exceeding 8 to 10 feet in 
thickness. It is possible that the outcrop of No.1, which was only 
some two or three hundred yards from the outcrop of Nos. 7, 8 and 9, 
may be only a thickening and reappearing of the same seam at a little 
higher level. The outcrop at the highest exposure was in the bed of 
the creek, and no roof but sand and gravel was found above the coal. 
The shaly brown limestone No. 4 of this section contained a few fossils, 
among which I noticed Spirifer cameratus, Lophophyllum proliferum and 
joints of Crinoide. The hard, dove-colored limestone contained numer- 
ous examples of Productus Prattenianus, Aviculopecten Clevelandicus, 
and a small branching coral. 

The old coal shaft on Mr. Smronps’ place, about three miles south- 
west of Mount Carmel, has been abandoned for some time, and the 
sides have fallen in, so that nothing could be learned when I was 
there in regard to the thickness or quality of the coal, except from those 
who had worked in the mine when it was in operation. The seam is 
said to average about three feet in thickness, and lays from 30 to 35 
feet below the surface. 

Section of Simonds’ coal shaft: 


10 


In. 
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Argillaceous shale. -- ze 
Limestone....-.. 6 
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This seam has been opened by several parties in this neighborhood, 
but the shafts have all been abandoned. This coal probably corre- 
sponds to coal 11 or 12 of the general section. 

At HERSHEY’s old mill, on Raccoon creek, there is an outcrop of the 
same fossiliferous shales found at Lawrencevilie and Grayville, asso-_ 
ciated with coal No. 11. The section here shows the following beds 
outcropping in the bluffs of the creek : 


No: 1. Brown sandy shalesiand sandstone. .-- 2-2 ee nn ne ewe en ee mere encesence- 
No. 2. Blue and gray shales, the lower part argillaceous. - 

No. 3. Blue fossiliferous shale, with iron nodules...............--------------2e--- eee neon eee 
iINGssameBlackgiaminat ed: sialossameaeese eee eee ar sacar ese aeaecie atessscereetiesceren aes 
No. 5. Dark, bituminous limestone 

No woseBlacklaminatedsshal@senas aes seseeacese coon sedsesrecsc oe casescmceceeccieciecenasecweesis 
Wie Te UG) GEN) GAG ea ees soo coaster crea oneSacdeSocecooasegnonodscescassenacscs 


The argillaceous shales No. 2 of the above section contain numerous 
bands of argillaceous iron ore, which are more numerous in No. 3, and 
contain the same species of fossils that occur in the shale. I obtained 
here the following species: Plewrotomaria tabulata, P. spherulata, P. 
Grayvillensis, Bellerophon carbonarius, B. per-carinatus, Polyphemopsis 
per-acuta, Lophophyllum proliferum, Dentalium obsoletum, Orthoceras 
Rushensis, and Macrodon carbonaria. 

At Allendale this fossiliferous shale was found in a well sunk near 
the railroad, overlaid, as at HERSHEY’s mill, by sandy shales and sand- 
stone, which is found in sinking wells in the higher portions of the 
town. In one well near the summit level a thin coal 8 inches thick was 
passed through, with 2 feet of clay shale above it, and about the same 
thickness of fire-clay below. In the vicinity of Oriole the sandstone 
above this thin coal is found at several places, and quarries have been 
opened in it for building stone, flag-stones, ete. It probably underlays 
all the highlands in the north-west portion of the county. 

At JAMES McNAtR’s well, one mile and a quarter north of Friends- 
ville, the following beds were reported from memoranda furnished by 


Mr. J. ZOOMERMAN : 
In. 


SLEN GG EY ot ce Sats eccOnC COREE ICI CODEECOCE CE COED O REUSCH HED BOGE OC GEOOSHOCL OOO SIEAESCHSDEOIodS 
Impure coal, (probably bituminous shale)......-....---.--- 
Clay shale, with iron nodules......-..---.--.----..-------- 
Hard sandstone 
Gray sandstone, in even beds, 4 to 8 inches thick...--...... 
Sandyjahialesseeees- cca se seese sine eee cine cae wel wleciee'e 
Hard sandstone in two layers....-..--------2--0+-- eee neeeene=> 8 
MAW Iban ODE REC cm cemcceceCnCOdEeMOCOle: OG HONC RUD OH SE COR BADD OREO OEHUDIUNU BOODCCOEEeHa 

(Sapte GOGH ALS) GT cececdccccotedec COST CECOSL EH NEO CHODODaDpSocHsScEocoODbeRpoEELaccabenEOd Q 
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At Mr. GILKERSONW’S well, in the same neighborhood, after reaching 

the coal found at the bottom of McNAtr’s well, a boring was made to 

the depth of 9 feet below the coal. The material obtained from the 
boring was a milk-white substance resembling fire-clay. 
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At Hamiker’s old mill on the Bonpass, a little north of west from 
Allendale, a bed of bituminous shale outcrops at the base of the bluff, 
overlaid by a conglomerate of ferruginous pebbles and a rather soft, 
thin-bedded sandstone. The section here is as follows: 


Ft. 
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The black shale extended below the bed of the creek, and I could not 
learn that any coal had been found underneath it here. These beds 
resemble the outcrop at the iron bridge on the Little Wabash, between 
Albion and Fairfield. 

Prof. Cox reports the following sections at points I did not visit: 
“On sec. 5, T. 10, R. 12, there is a bed of light-blue clay, very plastic, 
exposed in the bank of Crawfish creek, as shown in the following section: 


Ft. In. 
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Sandstone in'thejbediof) the creek. < 22 < os -cnc nope tase nerwene eee emeceeen re seeeeeecoe tase stesee 

The caleareous shale above the coal contains the same species of 
fossils enumerated from the locality on Raccoon creek at Hamiker’s old 
mill, indicating the horizon of coal No. 11. 

“At EMANUEL REEL’Ss place, on sec. 8, T.1S., R. 12, blue limestone at 
the foot of the hill one foot thick, underlaid by a thin coal. Bluish 
shale and sandstone in the hill forty feet above. The well at the house 
went through soil and drift 10 feet, clay shale 4 feet, sandstone 29 feet. 


At Little Rock, on the Wabash river, sec. 19, T. 1 N., R. 11 W.: 


Ft. 
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This hill forms a conspicuous land-mark on the river, and the sand- 
stone at the base is probably the same as that found at St. Francisville, 
a little higher up the river, in Lawrence county. 


EDWARDS County. The outcrops of rock in this county are few and 
widely separated, and no continuous section of the beds could possibly 
be nade from surface exposures only. The sandstones and shales inter- 
vening between coals No. 11 and 13 are probably the prevailing rocks. 
The following beds may be seen in the vicinity of Albion, in the rail- 
road cut and on the small creek that intersects the town: 


Ft. In 
Shale and shaly sandstone with a pebbly bed at the bottom..------..----..----.----------- 20 to 25 
Sandstone, locally hard and concretionary....--..---------------------+-----+-------------- 8 to 12 
Streak of Di tuminous SlalO asec esse sere ae cia = maaan ee ae eler= ame anne ame nr 0 3 
Hardimadulanilim estone.--~- <1 —ns=— os ance e sae aw aes aoe a a P3 
Shale with bands of argillaceous iron ore. ...-.-.-------------------------------------------- 4to6 
Hard shaly sandstone. --.----..-..------- 2-2 nn nn nnn wn nn nnn nen nena Bto4d 
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The conecretionary sandstone is their main quarry rock here, and it is 
sometimes quite hard and affords a very durable material for founda- 
tion walls. Above this there are some layers of even-bedded sandstone 
that, although rather soft when first quarried, become harder after 
exposure and make a fair building stone. 

At Dr. SmirH’s place, four miles north of Grayville on the west bank 
of the Bonpass creek, the hill rises to an elevation of about a hundred 
feet, but the beds forming its upper portion are hidden beneath a cov- 
ered slope. A thin coal is found in this hill at an elevation of thirty- 
six feet above the bed of the creek, which is underlaid by sandy shales 
and sandstones that form a precipitous cliff to the creek bed. The coal 
is about 8 inches thick and of good quality, aud is underlaid by a light- 
gray fire-clay. The sandstone and shale below this coal are the equiva- 
lents of the beds above the fossiliferous shale in the Grayville section, 
and the fossil bed of that locality would no doubt be found here a little 
below the creek bed. The thin coal found here has also been met with 
in sinking wells at Grayville in the upper part of the town. About 
half a mile above this, on the same side of the Bonpass, the same beds 
outcrop again where an old mill was formerly located. At the base of 
the bluff here there is from ten to twelve feet of blue shales partly 
argillaceous, and. passing upward into a sandy shale and sandstone 
twenty feet or more in thickness, with a partial outcrop of the thin coal 
and bituminous shale still higher up. This coal probably corresponds 
to the ten-inch seam No. 15 of the Coffee creek section. 


At Mr. NaAtLor’s place, six miles north west of Grayville, a coalseam 
was opened many years since and successfully worked for a time to 
supply the local demand for coal. It is probably the same seam worked 
by Simonds and others south-west of Mount Carmel. The seam is said 
to be about thirty inches thick and the coal hard and splinty, partaking 
of the block character. 

At the ford on the Little Wabash, eight miles north-west of Albion, 
on the S. W. qr. of sec. 7,T.158., R. 10 E., there is an outcrop of a thin 
coal associated with the following beds: 


2 Ft. In. 
ie brown terrupinousiclaysnaleses ss. ess eee tem ce or ciercleeesninesecocecenececencesesccee 10 to 12 
Pee SUITE beret ceoc ncn osab ee SHEL EA CCODDS CEBI IOC RSPB CSBIOROST CnS ROS CUROCODENOSNeyECBBODSSSD 0 10 
BE. CQEN IETS oceereconcpcOncto HO ECeC ne DCD EDOL SICA ECHOES EOE OOTCOOTEA0B00 CEC He EE errr PEE EerE On 58 
Gi UG COB eco nc ccd USES CECH ACSI CIE COR OCRECBOCG 9aL ICU LEBEN ETecnocEaSndCHeNSEHaRAEseaS 0 10 
5. Shale with numerous bands of iron OTe ...-.-.---. 2-20-02 e enc cnn anne nn ccn cece csececenacens 4 
Ga Giayssan dy sSualo seers ee ease = aeeeiccecselencseees seers cllestceetsnscis'= ce snicessccicl- 6 
We ILLOMcONnClOMETALG UM Viner DEM ee iclelee ste a ale a slars efersiclei=(n\e=leleja'elare'sl=\oeia)<letisieta's a nm cla eaiolalelsiaiorasstale 1 


The shale No. 5 of the foregoing section contains considerable clay 
iron ore of a fair quality, amounting to nearly or quite one-half of the 
whole thickness of the bed. If the quantity of iron in this shale should, 
on drifting into the bluff, prove continuous for some distance, it would 
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eventually justify the erection of an iron furnace in this vicinity. At 
another old ford about a mile further up the river, the same coals 
outerop in connection with a thin bed of nodular argillaceous limestone 
of a light-gray color, weathering to a yellowish-brown on exposure. 

Five miles north-west of Albion, on the N. W. qr. of sec. 22, T.15., 
R. 10 EH, an argillaceous limestone similar to that above mentioned, but 
rather darker colored, is found underlaying a bed of bituminons shale, 
as shown in the following section : 


Ft. In. 
Sandy shale and thin bedded micaceous standstone.........-..-.------+-2------ +--+ ---ss--10 to 12 
Bi tum inous!shalesaeescesesseasteseensesee sees ase en eeeeeneeeseree eeeee eeaeeeneenene ences lto1 6 
NodulariarcillaceousplimestonGie~ seme c crocs sce ceeciess scleneaeiseterieeseeee se ees acieneese 2to 3 
Gray sandy shale with bandsiof iron stone: - <= << 22 <- ooocicencnececce=seeeeosencssces 3to 4 


This outcrop seems to be on the same horizon with the beds at the 
Wabash fords, the coal found there being represented here by the bitu- 
minous shale of the above section. The thin bedded sandstone has 
been quarried here for building cellar walls, foundations, etc., and seems 
to be the best material in the neighborhood for such purposes. 

At Mr. HARTMAN’S mill, on the east side of the town of Albion, there 
was a boring made for oil some years since, of which the following is a 
reported section : 


Ft. 
Clayiand sollte see canacncnceciscinnccieccinecesne ster econ: scene camete natn aaete sea eee eaea eee eee 7 
Shoal efrecsenacce eae va cecicem seteisc sincere snes sam ceiecinaianctesiieemciseianceccstecic ttre eae eat etree 49 
(OO Rss Soacecncasacncssces Gotadoobd codoScecaHESKSScdhoSHbodoDabSa ac usoo a SsEebosmSdsLiasaboosnSduasous 1 
Blue shale ..-.-. BOSC S CO SSS SUOSCOS ESO SdC IST Con gSTS CBOE SS GOSO COS HEoH BEC SecIeSSenacodaca cat seenaedos 107 


The boring was ended in a hard rock, the character of which was not 
determined. It was made in the creek valley in which the mill is situa- 
ted, and the first shale struck was probably the upper part of that 
forming the base of the Albion section given on a preceding page. 

Prof. Cox reports the following section at BEAL’s mill, on Blockhouse 
creek, a branch of the Bonpass, in the east part of the county : 


Ft. In 
CO rns Sap sept Sqn eoOC BS GSU DE IESE O DES o QO SCE HOda6 SDS DEStOOBBHooSbedoootoocaccenonccosocesesben 5 
Grayyshalepwithiclayiron Ore ysasss ea ceanatalscince Je stoeala Caton eelecincien ine ciscistae- ee aeeee eae aes 12 
SiliclousilONOre--sess-sseeec ese ase ese Niewice's winaimncinalseisie en semanas sates aceite aes 1 
Blue argillaceous shale....-.......-...------- SOROS ONDA CCE DOR OC BSB COOSSELaboSSBaEconSsaenseds 5 
BlackabituminonsishalO\s--qce=---2ccce=eneensene denn ae esas soe eae ese eee eee ee 1 6 
mM purelimestOne xe. cosa celeem sen asec wceeele cae men ata ae oes e cece eae es coe e eee See eee 0 6 
Coaljinsthejbediof) the:creek. at eons cease seeaocin ane eee eneen oe cereeraee cee eee ee eee eee eee OTS 


All the beds represented by the foregoing sections in these two coun- 
ties belong between coals No. 10 and 13, and do not attain an aggregate 
thickness of more than 150 to 200 feet. 


Economical Geology. 


Building Stene—A. fair quality of building stone may be obtained 
from the sandstones outcropping in various portions of these two coun- 
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ties as indicated in the sections given on the preceding pages. The 
best is probably that from the even bedded brown sandstone above No. 
11 coal, that is found in the northern and north-western portions of 
Wabash, and the central and northern portions of Edwards. Quarries 
have been opened in this sandstone in the vicinity of Oriole, in Wabash 
county, where a good evenly bedded rock is obtained, the thin layers 
affording a good flag stone, and the thicker beds material suitable for 
foundation walls, etc. This sandstone probably underiays all the ridges 
and highlands in the north-west part of the county and will be found 
accessible at many points as the demand for building stone increases. 
The sandstone in the river bed at Rochester has also been quarried to a 
limited extent, and quarries have been opened at WALDEN’S piace, 
between this point aud Mt. Carmel, where a fair quality of sandstone 
has been obtained from a bed that is seemingly the equivalent of the 
sandstone in the Mt. Carmel bluff. 

In the vicinity of Albion sandstone of a fair quality is obtained at 
several points, some of which is concretionary and very hard, yielding 
avery durable stone. This concretionary character is not persistent 
however, but the rock passes locally into a thin bedded sandstone or 
sandy shale. No limestone was seen in either county that could be 
recommended as a building stone, although that found at Rochester 
mills and at Mr. REEL’s place north of Mt. Carmel has been used to 
some extent in the neighborhood of these outcrops. The rock is argil- 
laceous and locally highly bituminous, and is liable to split into fragments 
by long exposure. 

Coal.—The upper coal seam in the Coffee creek section was the only 
outcrop we were able to find in either of these counties that promised 
to be of any value for practical coal mining. The coal in this seam 
ranges from thirty inches to three feet in thickness, and appears to 
underlay a considerable area in the south part of Wabash and the 
south-western part of Edwards. Several shafts have been sunk to this 
coal about three miles south-west of Mt. Carmel, where the coal is found 
from thirty to thirty-five feet below the surface. This seam affords a 
hard splinty or semi-block coal of fair quality, and with judicious man 
agement it might be worked to advantage, either by a shaft or perhaps 
better by an inclined tunnel. The roof seems to be good, and if the 
thickness of the coal is at all uniform, I see no reason why it may not 
be made to yield a fair return for the Jabor and capital required to put 
a mine in successful operation where the coal lays so near the surface. 
This is probably the same coal worked at Mr. NAILoR’s place in the 
south-east part of Edwards several years since, for the supply of Albion 
and the adjacent region. No attempt has as yet been made to reach 
the lower seams in either of these counties except at Mt. Carmel, where 
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a boring was made to the depth of 180 feet, but this did not go deep 
enough to reach No. 7, which is the uppermost of the main seams. It 
commenced about the horizon of coal No. 10 or 11, and the depth from 
this horizon to No. 7 is probably from two to three hundred feet. 

Iron Ore.—Bands of argillaceous iron ore are found disseminated 
more or less abundantly through many of the shale beds in these coun- 
-ties, but usually in too limited quantities to be of much value. At the 
ford eight miles north-west of Albion on the 8. W. quarter of sec. 7, T. 
158., R. 10 E., there is a larger quantity of iron ore than was seen else- 
where in this region. The shale bed is four feet thick, and nearly or 
quite one-half of this thickness is a clay iron ore of fair quality. Several 
tons of ore may be collected from the debris at the foot of the bluff 
where it has been washed out of the shale by the river current. Twenty 
inches of coal of a fair quality immediately overlays the ferruginous 
shale. 

Potters’ Clay.—Potters’ clay of fair quality is found in the bank of 
Greathouse creek, near Mt. Carmel, and a bed of fine white clay also 
occurs on Crawfish creek on sec. 5,T.15., R. 12 E. This bed is four 
feet thick and appears like a good fire clay. 

Brick Materials.—Good brick clay is abundant in almost every neigh- 
borhood, and sand suitable for mortar and cement may be found in the 
river bluffs as well as in some of the creek valleys. 

Soil and Timber.—The soil on the rolling upland is a chocolate col- 
ored clay loam well charged with humus from the decomposition of 
organic matters, aud very productive, especially in wheat, oats and 
grass. In the vicinity of the Wabash bluffs the character of the soil 
is modified by the sandy marls of the loess upon which they rest, but 
these soils are very quick and productive, yielding annually large crops 
of all the cereals usually cultivated in this climate. ~Along the Wabash 
and Bonpass there are extensive tracts of heavily timbered bottom 
lands that have a deep alluvial soil with a sandy subsoil. These lands 
are very productive when cleared and brought under cultivation, and 
are decidedly the best corn lands in this portion of the State. They 
are subject to annual overflow from the river freshets, but these usually 
occur in the early spring time and seldom interfere with the production 
of the usual crops. These two counties, though limited in area, have a 
thrifty and wealthy population devoted mainly to agriculture, the 
Wabash river and the intersecting railroads furnishing all needed mar- 
ket facilities. 

Iam indebted to Mr. J. ZmmERMAN, of Mt. Carmel, for much valua- 
ble information and assistance while engaged in my examinations in 
this vicinity, and to Dr. J. ScHENcK for the following complete list of 
the trees and shrubs indiginous to Wabash county: 
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A list of the Forest Trees and Shrubs found in Wabash 
County. 


Acer rubrum, L., (Red or Swamp Maple.) 

“  dasycarpum, Ehrhart, (White or Silver Maple.) 

“ saccharinum, Wang., (Common Sugar Maple.) 

“ saccharinum, var. nigrum, (Black Sugar Maple.) 
Assculus glabra, Willd., (Smooth or Ohio Buckeye.) 
Alnus serrulata, Ait., (Smooth Alder.) 

Amorpha fructicosa, L., (False Indigo.) 
Asimina triloba, Dunal., (Common Papaw.) 
Betula lenta, L., (Cherry or Sweet Birch.) 

“ nigra, L., (River or Red Birch.) 
Carpinus Americana, Michx., (Ivon-wood ; Hornbeam.) 
Catalpa bignonioides, Walt., (Catalpa ; Indian Bean.) 
Carya oliveformis, Nutt., (Pecan nut.) 

“ alba, Nutt., (Shell-bark or Shag-bark Hickory.) 

“ microcarpa, Nutt., (Small-fruited Hickory.) 

“ tomentosa, Nutt., (Mocker-nut; White-heart Hickory.) 

“ procina, Nutt., (Pig-nut or Broom Hickory.) 

“ amara, Nutt., (Bitter-nut or Swamp Hickory.) 
Celtis occidentalis, L., (Hackberry ; Sugarberry.) 

“© Missippiensis, Bose., (Mississippi-hackberry.) o 
Cephalanthus occidentalis, L., (Button Bush.) 

Cercis Canadensis, L., (Red-bud ; Judas-tree.) 
Cornus florida, L., (Flowering Dogwood.) 

“ sericea, L., (Silky Cornel; Kinnikinnik.) 

“ paniculata, L’Her., (Panicled Cornel.) 
Corylus Americana, Walt., (Wild Hazel-nut.) 

“ rostrata, Ait., (Beaked Hazel-nut.) 
Crategus tomentosa, L., (Black or Pear Thorn.) 


oe tomentosa var. Mollis. 

ob punctata, Jacq. 

a cordata, Ait. (Washington Thorn.) 
a Crus-galli, L., (Cockspur Thorn.) 

oe veridis, L. 


Diospyros Virgiviana, L., (Common Persimmon.) 

Euonymus atropurpureus, Jacq., (Burning-bush; Waahoo.) 
oe Americanus, L., (Strawberry-bush.) 

Fagus ferruginea, Ait., (American Beech.) 

Forestiera acuminata, Poir. 
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Fraxinus Americana, L., (White Ash.) 
“ pubescens, Lam., (Red Ash.) 
“viridis, Michx., (Green Ash.) 
oe quadrangulata, Michx., (Blue Ash.) 
Gleditschia triacanthos, L., (Three-thorned Acacia or Honey-locust.) 
Gymnocladus Canadensis, Lam., (Coffee Tree.) 
Hydrangea arborescens, L., ( Wild Hydrangea. 
Hypericum prolificum, L., (Shrubby St. John’s Wort.) 
Ilex decidua, Walt. 
Juglans cinerea, L., (Butternut.) 
G nigra, L., (Black Walnut.) 
Juniperus communis, (Common Juniper.) 
Lindera Benzoin, Meisner, (Spice-bush; Benjamin-bush.) 
Liquidambar Styraciflua, L., (Sweet Gum Tree.) 
Liriodendron Tulipifera, L., (Tulip-tree ; Poplar.) 
Morus rubra, L., (Red Mulberry.) 
Negundo aceroides, Mceuch, (Boz-elder.) 
Nyssa multiflora, Waug., (Black Gun; Tupelo.) 
Ostrya Virginica, Willd., (Hop-hornbeam ; Lever-wood.) 
Platanus occidentalis, L., (Sycamore; Plane-tree.) 
Populus heterophylla, L., (Cotton Wood ; Downy Poplar.) 
ut monilifera, Ait., (Necklace Poplar; Cotton Wood.) 
“ tremuloides, Michx., (American Aspen.) 
Prinos verticillata, Gray, (Black Alder; Winterberry.) 
Prunus Americana, Marshell, (Wild Yellow, or Red Plumb.) 
“ “insititia, L., (Bullace Plumb.) 
“ serotina, Ehrhart, (Wild Black Cherry.) 
Pyrus coronaria, L., (Sweet scented Crab Apple.) 

“ angustifolia, Ait., (Warrovw-leaved Crab Apple.) 
Ptelea trifoliata, L., Wafer Ash; Shrubby Trefoil.) 
Quercus alba, L., ( White-oak.) 

‘ obtusiloba, Michx., (Post-oak.) 

a macrocarpa, Michx., (Bur or Over-cup Oak.) 
se macrocarpa, var. (?) Lyrata, Michx., (Lyre-leaved Oak.) 
« prinus, Willd., (Swamp Chestnut Oak.) 

a bicolor, Willd., (Secamp White Oak.) 

& castanea, Muhl., (Chestnut Oak.) 

a tinctoria, Bartram, (Black or Tanners Oak.) 
a coccinea, Wang., (Scarlet Oak.) 

sf rubra, L. (Red Oak.) 

a palustris, Michx., (Pin or Water Oak.) 

ce nigra, L., (Black-Jack or Barren Oak.) 

se Phellos, L., ( Willow Oak.) 

“  imbricaria, Michx., (Lawrel or Shingle Oak.) 
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Rhus typhina, L., (Staghorn Sumach.) 

“ glabra, L., (Smooth Swmach.) 
- © copallina, L., (Dwarf Sumach.) 
Salix tristis, Ait., (Dwarf Gray Willow.) 

** discolor, Muhl., (Glancous Willow.) 

“  eriocephala, Michx., (Wooly Headed Willovw.) 

“  petiolaris, Smith, (Long-stalked Green Osier.) 

“« nigra, Marshall, (Black Willow.) 

**  rigida, Muhl., (Stiff-leaved Willow.) 
Sambucus Canadensis, L., (Common Elder.) 
Sassafras officinale, Nees., (Sassafras.) 
Staphylea trifolia, L., (Bladder-nut.) 
Symphoricarpus occidentalis, R. Brown, (Wolf or Buck Berry.) 

ce vulgaris, Michx., (Indian Currant; Coral-berry.) 

Taxodium distichum, Richard, (American Bald Cypress.) 
Tilia Americana, L., (Basswood ; Linden.) 

*« heterophylla, Vent., (White Basswood.) 
Ulmus fulva, Michx., (Slippery Elm.) 

“Americana, L., (American or White Elm.) 

“ alata, Michx., (Winged Elm.) 
Viburnum prunifolium, L., (Black Haw.) 

ae nudum, M., (White Rod.) 

Zanthoxylum Americanum, Mill., (Northern Prickly Ash.) 
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CHAPTER VI. 


WHITE AND HAMILTON COUNTIES. 


White county has a geographical area of about four hundred and 
eighty square miles, and is bounded on the north by Wayne and 
Edwards counties, on the east by the Wabash river, on the south by 
Gallatin county, and on the west by Hamilton. The Little Wabash 
traverses the county from north to south through its central portion, 
and the Skillet Fork enters at the north-west corner, and after a south- 
east course enters the Little Wabash near the centre of the county. 
These streams, with their smaller affluents, and the main Wabash river 
as its eastern boundary, drain nearly the whole area of the county. 
South of Phillipstown there is a considerable area between the Little 
and the main Wabash rivers of rather flat land, intersected by a chain 
of ponds extending nearly due north and south, through townships five 
and six south, range ten east, which probably marks the course of an 
old river channel. This portion of the county is rather flat and heavily 
timbered. The remainder of the county is quite rolling, and portions 
of it south and west of Carmi are broken and hilly. 

Superficial Deposits.—The alluvium, loess and drift, the three principal 
divisions of the Quaternary, or most recent of the geological systems, 
are well developed in this county. Alluvial bottoms of considerable 
extent skirt the courses of the main and Little Wabash and Skillet 
Fork, but being subject to annual overflow, the land is only valued at 
the present time for the fine body of timber which it sustains. The soil, 
howeyer, is a rich sandy loam, and when cleared and brought under 
cultivation will prove the most fertile land in the county. 

The loess is very heavily developed along the bluffs of the Wabash 
from Phillipstown to Grayville, and ranges from thirty to sixty feet or 
more in thickness. Itcomprises a bed of brown clay immediately below 
the surface, of variable thickness, which is underlaid by the usual ash- 
gray and buff marly sands, containing the characteristic fresh water 
and land shells usually found in this deposit. 

The drift deposits in this county vary from ten to thirty feet or more 
in thickness, and consist of brown gravelly clays, with some northern 
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bowlders of considerable size. In the vicinity of the Little Wabash, 
north of Carmi, these seemed to be more abundant than elsewhere, and 
one was seen near the north line of the county, and about a mile east of 
the ford on the Little Wabash, that was fully four feet in its longest 
diameter, by two feet or more in the opposite direction. This is the 
most southerly point in the State where bowlders of this size have been 
seen. 


Coal Measures. 


The stratified rocks of this county belong to the lower part of the 
upper Coal Measures, and the lowest beds appearing in the county are 
to be seen in the bluffs of the Little Wabash, in the vicinity of New 
Haven and near Carmi, these two points being on nearly the same geo- 
logical level. The New Haven limestone appears to be identical with 
the lowest limestone seen in Ulark county, which there lays about 
seventy-five to eighty feet above coal No.7. Here the space is probably 
a hundred and fifty to two hundred feet or more, with two thin coals 
intervening between the limestone and the main coals below. In the 
solid portions of this limestone fossils are comparatively rare, the only 
species we were able to find in an hour’s search at New Haven being 
Spirifer cameratus, S. plano-convexus, Productus Prattenianus, P. longispi- 
nus, Terebratula bovidens, Rhynchonella Osagensis, Platyostoma Peoriense, 
joints of Crinoidea, etc. The rock is hard and brittle, and weathers to 
a rusty-brown color. The section in the vicinity of New. Haven, com- 
mencing at the base with this limestone and extending north along the 
small branches putting into the Little Wabash for about two miles and 
a half to land adjoining Mr. R. W. Boyp, and belonging to the JONES’ 
heirs, is as follows: 


; Ft. In. 

No. 1. Sandstone, forming the bed rock on top of the hills, and penetrated by Mr. Boyp, in 

ln nGMenscanescesacecan ds deccedeececdadadecacecabopeucs nocobacsaasdcoBBbodeosaad 13 
No. 2. Sandstone and sandy shale, passing downward into arg. shale (partial exposure) ..-40 to 50 
No. 3. Ferro-argillaceous limestone, with fossils.....-.-...----------------- 22-22 eee ee eens 0 3 
No. 4. Ferruginous shale, with fossils oF 12 
No. 5. Chocolate-brown calc. sandstone, with fossils ....-...-...--.-----------+-eeeeeeeee ee LG 
No. 6. Dark-colored shale 
Ite [th OnE bedescascentecce 2 
Nox 83) Shaly)fire-clay.ve2--2-s2 sec cteer sce escessceseesessteeareseesees 6 


No. 9. Hard sandstone, partly in heavy beds...........--..--------- 
No. 10. Shale and thin bedded sandstone....-...-..- 

No. 11. Space covered, probably not more than 
No. 12. New Haven Jimestone------.-.. 22-022 e ecco ce ee enccensen= 


The three inch band of ferruginous limestone, iN, 3 of the above sec- 
tion, contains numerous well preserved fossils, and we obtained from it 
Pleurotomaria Grayvillensis, Bellerophon carbonarius, B. Montfortianus, 
Euomphalus sub-rugosus, Macrocheilus inhabilis, Nucula ventricosa, and 
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Polyphemopsis per-acuta. The chocolate-brown calcareous sandstone 
below it contains a peculiar group of fossils, among which are Myalina 
ampla, Aviculopecten occidentalis, Avicula longispina, Pinna per-acuta, 
Schizodus Alpinus ? Edmondia Nebrascensis, Allorisma sub-cuneata, Bel- 
lerophon crassus, Naticopsis Pricei ? Platyceras Nebrascensis, Productus 
Prattenianus, and some other undetermined forms. This bed is found at 
Carmi in the bed of a small branch south of the town containing the 
same group of fossils. 

About three-quarters of a mile from New Haven north on Rock creek, 
the beds numbered from two to ten of the foregoing section are well 
exposed, and a fair quality of thin bedded micaceous sandstone is quar- 
ried for building purposes. From this point to Carmi by the road on 
the west side of the river the country is quite broken, and frequent 
outcrops of sandstone and shale may be seen in the hill sides and in the 
banks of the small streams. On Grindstone creek, seven miles south 
of Carmi, a bed of sandstone in rather even beds is exposed on a small 
branch running into the main creek from the south-west. The beds 
exposed are from twelve to fifteen feet in thickness, and the rock has 
been quarried for building stone, and some grindstones have also been 
made from it. Most of the beds are in tolerably even layers, but some 
portions of the mass show a more or less concretionary structure. 


At Carmi we have a repetition of the same beds found in the vieinity 
of New Haven, with the upper part of the section better exposed, but 
only extending downwards to No. 5 of the section seen near New Haven, 
the lower part of that section being here below the level of the Little 
Wabash. Commencing with the sandstone to be seen in the north part 
of town, above the dam, and descending from thence along the river 
blufis to the small creek just south of the town, we have the following 
section : 

No.1. Sandy shales and some sandstone in even beds 
ClaygshalesSeescosinonsacieece see ainessenesse aces teeeeeecee 
Two thin coats, parted by a foot or more of clay shale... 
(Brownisandstone, quarry: rocks. ==) sa. = -na2 see se eciece 
Bandgof cinnamon-brown shale, with Posidonias.......-. 
Mark/clay/shalesssescccscsessceeesseres -secase sea eee eee ere 


No. 7. Gray sandy shales, passing downward into clay shale, with iron stones........... 18 to 20 
No. 8.* Ferro-calcareous chocolate-brown sandstone, with fossils................----.----- 14 to 2 


The lower bed of the above section was only partially exposed in the 
bed of the creek, where it presents the same general appearance, and con- 
tains the same group of fossils as were obtained from No.5 of the section 
near New Haven. I was unable to find more than a partial exposure 
of it in the vicinity of Carmi. The brown sandstone No. 4 of the above 
section contains numerous specimens of broken plants, is somewhat 


A 
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* This is equivalent to No. 47, of the general section of the Coal Measures, on p. 2, et seq. 
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ferruginous, and affords a good quality of building stone. The thin 
band of cinnamon-colored shale seems to have been formed from an 
impalpable brown mud, and on splitting it in thin layers countless 
numbers of minute shells like Posidonia are found covering the surface 
of the slabs. 

In the bank of Skillet Fork, at Mill Shoals, there is an outcrop of thin 
coal, with a bituminous shale and limestone, as shown in the following. 
section : 


Ft. 
Pfardishell yaSand Scone setetaete tatete tals ciate saa ome atatalalatn tale tcc ote laloleteteleioiotalnisise misieteietalcaleicietessteisteleieictnteisictsierereie 3to4 
Hard, black laminated slate, passing locally into clay shale. .........-....2-2-. 22-222 ee eee eee eee 6 to8 


Shale‘jwathpthinjcoale 2ocen ac sos ceye ne Sia we are Siena Se Aas oe sae eel a celeron ate etieine ina sisee oie we reise ee 2to3 
Hard, fine grained limestone : 
Graenishpoublyshalesea-seecee ese oe asec tee see teeeeieioeacitesaeeiccsececec eens ceteeanes 
Sandyshalesinicreeky DeQse=soeesoees sees selene eecinecisiscrtescemssaee see rysi= 


These beds afford no distinct fossils, but the limestone and black 
laminated slate bear a strong resemblance to beds found three miles 
north-east of Fairfield, in Wayne county, and two and a half miles 
south of Olney, which I have referred to the horizon of coal No. 13 of 
the general section. The cross cleavage planes of the limestone shows 
Stigmaria rootlets, and these were the only indications of organic life 
we could find in it. The rock is fine-grained, of a bluish dove color, the 
lower portion weathering to a yellowish-buff. The beds in the foregoing 
section are succeeded in the hills north and east of the station by sixty 
to seventy feet of shale and sandstone, with a thin bed of bituminous 
shale near the top of the exposure. 

At Grayville, on the west bank of the Wabash river, the bluff rises 
to a hight of more than a hundred feet above low-water level, and 
affords a fine section of the Coal Measure beds, as follows: 


Ft. In. 
No. 1. Covered slope of loess and drift...-...-.....-.... pSocaDSsecbonesenoSEssaooseoooe 48 
No. 2. Heavy-bedded sandstone.....-........-...-.. Epbiacocoaodancasdocoptcooceso060cse 15 
No. 3. Slope with partial outcrops of shale............-.-.-.---.-- oS SR aA AL 25 
Ose Ame SCOTS) BIA @ aoe tomes se rele nae st rocia ote[oe semials tattoo cion eee) selec cien 7 to 8 
No. 5. Blue argillaceous shale, with bands of fossiliferous iron ore at the bottom....... 
NOs Gos BILMININOUS {SNAG sae een nee earns noe eee rte te ease len ea pinsserslewcne 6 in. to 0 8 
No. 7. Calcareous shale, and shaly bituminons limestone.................-------+------ 0to 3 
GE GS IYER Gin - e en seaceoasaenenesie cic BecsUOODEROO SC seenEEoaSoncsonccoad 6 in. to 1 
Woe 9:98 Greenyclayshalessormire-clayes=s-ecs en ees ea siease ceca eineee eee etene neeece coee cL bOn Ne 
No. 10. Sandy shales and sandstone in river bed.........--..--.----------- ee ee eeeneee 10 to 12 


This section was taken about 300 yards below the ferry landing, and 
at the lowest stage of water in the river. The beds here lie in wave- 
like undulations, the black shale in the above section being at one point 
15 feet above the river bed, and in a distance of about fifty yards they 
come down to within about six feet of the river level. In the calcareous 
shale No. 7 of the above section there is a thin band filled with crushed 
and broken specimens of a small Myalina, probably M. perattenuata. 
This shale is dark-colored and highly bituminous, and contains several 
species of crushed fossils in addition to that above mentioned, but all 
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identical with those found in the clay iron band at the base of No. 5. 
Local patches of sandstone and conglomerate in lenticular masses a 
foot or more in thickness come in at two or three points immediately 
above the black shales, and where this occurs the shales are compressed 
into something less than one-half their normal thickness. At the upper 
end of this exposure the calcareo-bituminous shale No. 7 is replaced by 
three or four inches of blue clay shale. The thin-bedded sandstones 
and sandy shales in the river bed contain Calamites, and fragments of 
other coal plants, sometimes inclosed in iron concretions similar to 
those noticed in the river bed at Mt. Carmel. The'ferruginous band at 
the base of the blue shale No. 5 of the foregoing section contains many 
fine fossil shells ina good state of preservation, and the locality has 
become somewhat noted on this account. The species to be found here 
include the following: Nautilus occidentalis, N. globatus ? Cyrtoceras eur- 
tum, Dentalium obsoletum, Pleurotomaria tabulata, P. spherulata, P. 
Grayvillensis, Macrocheilus inhabilis, Ianthinopsis tumida, Euomphalus 
subrugosus, Nucula ventricosa, Astartella vera, Leda bella rugosa, Lima 
retifera, Orthis carbonaria, and Lophophyllum proliferum. This is the 
same group of fossils found on Raccoon creek near the north line of 
Edwards county, at Lawrenceville in Lawrence county, and on Lamotte 
creek near Palestine landing, showing that the Wabash river, from the 
latter point to Grayville, continues on nearly the same geological level. 

The exposure in the Grayville bluff affords an interesting exhibition 
of the variable character of the beds occurring at this horizon, and if 
the upper and lower extremities of this outcrop were only to be seen as 
separate exposures their identity might not be suspected. At the upper 
end of the hill a seam of pyritiferous shale from one to three inches 
thick is all that separates the black laminated shales, while at the lower 
end they are separated by about three feet of calcareous shale and shaly 
bituminous limestone. Fossils are abundant at the upper end of the 
exposure in clay iron ore in the lower part of No. 5 of the section, while 
three hundred yards below neither the iron stones nor the fossils they 
inclose can be found. Hence the difficulty of constructing a connected 
section in the Upper Coal Measures from the examination of isolated 
outerops, which are the only exposures of the strata to be found in this 
portion of the State. 

On the Little Wabash at the ford six miles west of Grayville, on sec. 
21>7T.38., R.10 E., the bluff consists of sandstone and sandy shale, 
inclosing a bituminous shale and thin coal. The section here is as fol- 
lows: 


Feet. ° In 
Evenly bedded sandstone and sandy shale.............-.--..-------+---------------eee-- 30 to 40 
Bituminousishale|and thin’ coal eee ee soe alas anemones qeinicteea sce ene ene eeneeaes eas 6, 
Clay shale. --..-.-- SESS COSI SCRE SOA CEES SO St SRI BOSRO SSSR ALS SEAS eSadcaceat atone 5 to 8 


Massive sandstone, partly concretionary...-.. <2 22. <ceccc cnn n= nee n enon nee nnn seneennswene 10 to 15 
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A short distance below the ford the bituminous shale and coal 
appeared to be wanting, wedging out in a distance of about a hundred 
yards. The upper bed of sandstone is in part a hard micaceous rock, 
in even layers of moderate thickness, and will afford a good quality of 
building stone, as will also the concretionary bed below. About half 
way from Grayville to this ford, in crossing a ridge, there is from 20 to 
30 feet of shales exposed, which probably overlay the sandstones at 
the ford, though the exact connection between them could not be deter- 
mined. 

Gossett station, on the Cairo and Vincennes Railroad, is located on a 
high ridge something more than a hundred feet above the bed of Bear 
creek. At the summit the railroad cut shows about ten feet of coarse, 
soft, brown sandstone, that decomposes easily on exposure. <A few feet 
below this sandstone a thin coal has been found at two or three places 
in the neighborhood, and some digging has been done here in the expec- 
tation of finding it somewhere thick enough to work to advantage, but 
so far without success. A section of the rocks seen in this vicinity 
show the following order : : 


Ht! In: 
Brown clay, Capping the Tidge re. .-coc cen cnes cee cece ew nesccersdarweccncacasacrsesessscs 10 to 15 
Coarse Sort, (Drow SAnGStON G22 = — seem ae a sale siecle lesen enone winwieceinemiosniee 10 
Space not seen, probably not more than........-.------0-.-----0-----sencen ence eeennccnne 10 to 15 
SOTO R ELIA Deane cee a coscoecasses tocceucoconeDoa Teco TeScuCocesusSccoquoucHoUNoneecoCHoe 6 
Thin coal.......---. opsece sept oosuasasgne Ss o0b age Sd psocusnoedcoSSuSBESHoaADS CoDasODOOLOsOaS 0 4 
SEA SURG coose concrontdccocke acbadctansesdssrandcbesdodescocosttonanepagsagdsocomageson 6 
STE CS MINGR Ch cerceanecd pocdiicteosnadccsoce bencoboagoosenstbosodeseocnoonoonscodcanuseda 15 to 20 
Nodular argillaceous limestone, without fossils...........-..2.2-.2-22.20222-00-0e- ee eee 1to 2 
SEANy GUE UG see oce eee a secicdne see c coe ccoccoctecseteceser EEcecKSericercESbcCoConcEESbaeass 4to 6 
Hven-pedded| micaceous SANdStONnG=- 2. -crw ceo occc owen cine we neeine fone saw rcece see e cece cernas 6 to 8 


The lowest bed in this section affords sandstone in smooth even 
layers from an inch to a foot or more in thickness, which is an excellent 
and durable stone for flagging, foundation walls, etc., and the thickest 
beds could be easily cut for caps and sills. The rock at this quarry 
resembles that at MCGILLY’s, a mile west of McLeansboro. No outcrop 
of coal of any value has yet been found in this portion of the county, 
and the four-inch seam in the above section is not likely to increase in 
thickness sufficiently to become of any practical value for mining pur- 
poses. 

The following observations and sections are from Prof. Cox’s notes 
in this county: “At the Grand Chain, one and a half miles below 
BLACK’s ferry, the Wabash flows over a hard sandstone, that is here a 
fine-grained gray rock, excellent for building purposes. It forms a low 
reef across the stream, creating a strong current, and hence the name, 
‘Grand Chain.’ On the Illinois shore the rock is but a few feet above 
the river bed, and is soon lost under the alluvial bottom. On the 
Indiana side it forms a ledge in the hills bordering the narrow bottom. 
At Warrick’s riffle, six miles above, this sandstone is again seen at the 
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water’s edge, and on the Indiana shore, near the mouth of Rush creek, 
it is overlaid by a heavy bed of shale, including a soft, calcareous 
stratum, containing numerous fossils. 

At WEBD’S ferry the equivalent of the Rush creek shale, alternating 
with shaly sandstone, again makes its appearance, and at Bonpass, a 
little higher up, we have the following section : 


Ft. In. 
Loess awithcharacteristicjfossilsesse acc cincecine carci eet cietnce eeciseciacisee eecimeaeacteeneties 30 
Drifticlaygandseraveleanescsceeneenaece cee teeela teeeiaeee nese seamen eee ncaa eee eeae meta 20 
BufsandstOnersanscoseciseeaasesiaacne sc eete case aece en ssm ce asaceseeeeseeeetrseecccicenateencie 10 
Shaleyand(covered(spacesscsccsesc cess sanees ceclsisciecnionesce csi canes cece eens sere senas eee 80 
GUT Cry eS esncinScd onododdaHoUaasdos gasaséoocbsatidcsactsboassoode docnunostascaddcaqgaacacese 0 6 
TIS), OE fa qceng soc nes Son DeTOSOS IE SOSA ceNgad doa Soo bNdda0 HESS aSHI baanOtatcoscHdodachdoasenas200 ‘TG 
Silicious/shalejandisandstoneses-cceewsac cen sececccetecee cloccieealecaeeine a ecisiseie steer eee coeee ate 6 
Argillaceous shale. .... ZO GUSHO ce Can pabedadens boson de tnccunsqasesesadcnogsodaposonnaacacaeadossed 25 

123 


The lower shale in the above section is first seen half a mile below 
the ferry, and contains fossil plants, Sphenophyllum, Pecopteris and 
Neuropteris, but too fragile to be preserved. 

On the western borders of the county, opposite New Harmony in 
Indiana, there is a large island formed by an arm of the Wabash, called 
Fox river. This island is low and flat, and subject to overflow. Soon 
after crossing Fox river we ascend the Phillipstown ridge, which bears 
a little east of north, and strikes the Wabash river at Grayville. In 
this ridge we find the counterpart of the sections at Cut-off, below New 
Harmony, and at Grayville; but the creeks do not cut quite so deep 
into the argillaceous shales here, so as to show the lowest beds. Just 
before reaching Phillipstown, on the New Harmony road, a thin coal is 
seen in the bank of a branch. Below it there is a few inches of fire 
clay, and then an argillaceous shale, which is seen in the bed of the 
branch. Above the coal, which is mostly decomposed, there is a calea- 
reous band containing fossils similar to those found at Grayville. 
When first quarried this band is firm and hard, but after long exposure 
it becomes soft. Above the fossil band there is a few feet of argillace- 
ous shale and a bed of sandstone, as seen in the following section : 


Bt In: 
sv ellowzcrum bling olayisnnassessesrecateeenacseriseciscicmasanieennscincencclessaneecsaeeaman 20 to 40 
MOCSSwWwithi TOSSUS> ce acwerince see sameeren eae saa senate senae stasis saci aasisclesceernemess 20 to 30 
Drift, with pebbles and small granite bowlders...........-..22---- eee sence eee eee eee eee eee 35 
Silicious'shale Meccesenie sie =ccces cere etc ecsstececisestecsase secs sesesacite sescnseese see emmee eet 10 
Sandstonete ac esccecoe alse ace oss e se acinoe ses stclecis se eeeci cat eriacacneineeesee emcee ese ase 2 
Argillaceous'shale.cc--s«see<<-Sasneasaceesesaanamcnneceaesenecana saan seem sea= aaa see nace 10 

Calcarcous fossil bandice cee ssoceeweeesecesesnessecenceemeee ences menace neenae seen e ee eenaete 3 
TES) Eh ee pep cece nS COD ODS 0c GSES CRO UGE SOF CORUIKD OPE SSnenanEEcoDt teccdonseadoccanedecacccones 1 
Mhin‘ooaliandifire-clayz-wasta-sssciscanaes cee stsdsnccesee ease samen eee nese e nest eaaneee ee ceeat 5 

133 3 


About a quarter of a mile south-west of this the sandstone of the 
above section is ten feet thick without seams. It is micaceous and soft 
when first quarried, but hardens on exposure and makes a good durable 
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building stone. Two and a half miles south-west of Phillipstown this 
same ledge of sandstone forms a low cliff along the eastern face of the 
ridge and in places is weathered into caves, locally called rock houses. 

On the road to Carmi the loess is replaced by a loose yellow sand, 
that forms a bluff on the eastern border of a prairie, which is succeeded 
by a shallow slough or swamp that was probably once the bed of an arm 
if pot the main stream of the Little Wabash. 

Section on Seven-mile creek, on the Mt. Vernon road and near the 
ferry on Skillet Fork, sec. 30, T. 4, R. 9 E.: 


Ft. In. 
LD la GES? ander ce rete cade CBee SOE CORES ERB EES SOOEEO HESHHOOSEECCOSSDS ceCeasSsedcadoncnNES 5 to 6 
Arron ACGOUS SUG memee encneee seen eneee nanan elee se eeleaawas secatiamae cis stn eteiesme iat smisiameines sies 20 
BESS GRATER ET Ue SS} 55 ELA DL AG Raa nem lat alent oc ef aateistetat ele =ie T= etat alata ciate 10 
Coal ee ane ae core cee ca an swe mce cw ale ceisisinseatece ce noaciceds shoes cee en cee scnesceeaeee 1 
TERRA BA Wo ceaccesecocorecetic Soe cease osod anor ceHaSU Do des Secs aac DDSoSEooedeSoas EE csnSSScNnEogaS 3 


The black shale contained some poorly preserved specimens of Poly- 
phemopsis, Aviculopecten and Nucula ventricosa. The argillaceous shale 
twenty feet or more in thickness appears again on the creek a short 
distance below the opening to thecoal. _ 

On Limestone creek north of Enfield, 1.4 5., R. 8 E., there is an earthy 
limestone two feet thick passing down into hard silicious fire-clay. No 
fossils in the upper part, but the lower part contains rootlets of Stig- 
maria. This rock has been burned for lime, and hence the name of the 
creek. 

A thin coal is found at the following localities in this county not 
-already mentioned: Sections 16 and 18, T. 4, R. 8; sec. 8, T. 5, R. 10; 
sec. 30, T. 4, R. 9; sec. 21, T. 6, R. 8; sec. 3, T. 6, R. 10; and sec. 19, 
Abe Gin dite OY 


Economical Geology. 


Building Stone—Sandstone of a fair quality for building purposes is 
found at a number of localities in this county, as noted in the sections 
already given in the preceding pages. At Carmi the brown sandstone 
that forms the bed rock in the south-east part of the town is an even* 
bedded ferruginous rock, that hardens on exposure and makes a very 
good building stone. On Grindstone creek, six or seven miles south of 
Carmi, on the New Haven road, a bed of gray sandstone is quarried 
for building stone, and affords a durable stone for all ordinary purposes. 
Near Gossett station an excellent flagstone may be obtained as well as 
heavier bedded sandstone for other purposes. This rock is: micaceous 
and cuts freely, and could be cheaply wrought into door sills, liutels, 
window caps and sills, ete. 

The sandstone outcropping in the bluffs of the Wabash river from 
-Phillipstown to Grayville affords good building stone at many points, 
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as does that also that outcrops farther south at Grand Chain. In the 
bluffs of the Little Wabash, near the north line of the county, there is 
from thirty to forty feet of sandstone, nearly all of which might be used 
for building purposes, and the upper beds are in even layers of moderate 
thickness, that could be cheaply quarried. 


Coal.—No coal seam thick enough to be worked advantageously was 
found outcropping in the county, and the only resource of this county 
in that direction is in the main coals of the lower measures. ‘These 
coals may be found here, in my opinion, at a depth of two to four hun- 
dred feet in any part of the county. At Carmi, and along the Wabash 
south of Grayville, coal No. 7 ought to be found not more than one hun- 
dred and fifty feet below the river level, and if that should be found too 
thin to be worked to advantage, about a hundred feet more would reach 
No. 5, one of the most persistent seams that we have in the Illinois 
coal basin. Situated as Carmi is at the junction of two important 
railroads, the citizens could well afford to make a test experiment with 
the drill, in order to determine whether they have coal beneath the 
surface at areasonable depth and of sufficient thickness to justify the 
sinking of a shaft. This is a matter of public interest, and so far as 
the test experiment is concerned, the expense should be shared by the 
property holders of the town, and when this point is settled private 
enterprise will do the rest. 

Brick materials.—Sand and clay suitable for brick making may be 
found iu every neighborhood, and on the uplands on nearly every farm. 
Sand for mortar and cement is also abundant at some localities, as 
between Carmi and Phillipstown, where a bed of clean yellow sand is 
found replacing the loess. 


Soil and Agriculture—The soil of this county includes three quite 
distinct varieties, to-wit: The low alluvial bottoms skirting the main 
water courses, and subject to annual overflow; the higher alluvial lands 
south-east of Carmi, between the Little Wabash and the chain of ponds 
already referred to as indicating an ancient river channel, which are 
mostly above high water; and the rolling uplands forming the northern 
and western portions of the county. There is a small prairie on this 
second or higher bottom between Carmi and Phillipstown, about five 
miles in length by two in breadth, and also two small prairies on the 
northern border of the county and partially within its limits, but the 
remainder of its surface was originally covered with a heavy growth of 
timber. On the low bottoms between the Fox river and the Wabash, 
cane-brakes are frequently met with, the canes usually ranging from 
three to six feet in hight. This is the most northerly point that we have 
observed this shrub growing in Illinois. The soil on the low river 
bottoms is exceedingly productive, and especially adapted to the growth 
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of corn, ang were it not for the annual river floods would be the most 
valuable land in the county. The higher alluvial land skirting the 
Little Wabash south of Carmi has a sandy soil, not quite so productive 
as that on the low river bottoms but yielding fair crops of corn, wheat 
oats and grass, and easily cultivated. On the uplands the soil is gener- 
ally a clay loam, similar to that of Wayne and Edwards, but more 
variable in its productive capacities, in consequence of the inequalities 
of the surface. On the oak ridges the soil is thin and yields only light 
crops of corn, but is better adapted to small grains and grass, while the 
valleys and the level stretches of land between them have a deep loamy 
soil that is very productive, yielding good crops of all the cereals usually 
grown in this portion of the State. For a list of the trees of this county 
the reader is referred to that already given in the report on Wabash 
county. 


HAMILTON CoUNTY embraces an area of four hundred and twenty- 
three square miles, and is bounded on the north by Wayne county, on 
the east by White, on the south by Saline and on the west by Franklin 
and Jefferson counties. There are no streams of any considerable size 
in the county. The northern portion however is drained by the tributa- 
ries of Skillet Fork, the main stream intersecting the north-east corner 
of the county, and the southern by the North fork of Saline, several 
branches of which take their rise near the center of the county and 
coalesce near the south line to form the main stream. The surface is 
generally rolling, and was originally mainly covered with timber, though 
there are two or three small prairies within is borders. 

Superficial Deposits—The alluvial deposits in this county are limited 
to the valleys of the small streams mainly tributary to the North fork 
of Saline, and are seldom more than a mile in width. They are very 
heavily timbered with several varieties of oak, hickory, elm, linden, ash 
hackberry, black and white walnut, poplar, sugar maple, ete. The 
drift deposits on the uplands range from ten to thirty feet in thickness 
and consist of yellow and buff gravelly clays, with small bowlders of 
northern origin varying in size from a few inches to a foot or more in 
diameter. Branches of trees and sometimes the stems also, of consider- 
able size, are met with in sinking wells through the drift in this county, 
as well as nearly every other portion of the State, and very frequently 
the ancient soil in which they grew remains in situ beneath the gravelly 
clays.and hard pan of the drift. 

Stratified Rocks.—The rock formations of this county belong to the 
upper Coal Measures, ranging from the horizon of coal No. 10 to coal 
No. 13, and including a total thickness of one hundred and fifty to two 
hundred feet of rock strata, but affording but little coal thick enough 
to be worked to advantage. 
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About a mile a little south of west from McLeansboro, at Mr. JAMES 
McGILLEY’s place, sandstone is quarried to supply the demand for - 
building stone in this vicinity. The stone is of a good quality, very 
evenly bedded, and can be quarried in slabs of any desirable size, and 
varying in thickness from two or three inches to two feet. The bed is 
from five to six feet thick at this quarry, and it affords most of the 
building stone used in McLeansboro and the adjoining neighborhood. 
The rock dresses easily and hardens on exposure, and can be cheaply 
cut for window caps and sills, ashlars, ete. The sandstone is underlaid 
at the quarry by about three feet of shale which farther down the 
branch thickens to ten or twelve feet, when the banks of the stream 
become alluvial and no further outcrop is seen for some distance. 
Above the quarry rock there is a partial outcrop of ten to fifteen feet 
of sandy shale, with a few thin layers of sandstone intercalated therein, 
from two to eight inches thick. 

At Mr. Rice’s place, about a mile north of McGilley’s quarry, there 
is a band of hard argillaceous limestone from a foot to eighteen inches 
in thickness, outcropping at_a considerable higher level than the sand- 
stone at McGilley’s. The limestone is overlaid by fire-clay and a thin 
seam of coal, which has been worked in a small way by stripping at 
several places hereabouts. The limestone has been burned for lime, but 
is evidently too impure to slack freely, and moreover, the bed is too thin 
to be profitably quarried for any purpose. It contains no fossils. On 
the north side of the ridge about a quarter of a mile from Rice’s, there 
is another outcrop of the limestone where lime has been burned, and 
here it is overlaid by a black shale containing concretions of black — 
limestone or septaria. 

At Mr. BARNET’s place, on Hog prairie, the coal overlaying the lime- 
stone is from eight to twelve inches thick, with from one to two feet of 
fire clay between. In the early settlement of the country this coal was 
worked by stripping to supply the neighboring blacksmiths, but since 
the opening of the heavy beds in Saline county the work here has been 
abandoned. ‘This limestone is probably somewhere from thirty to forty 
feet above the highest beds seen at McGilley’s quarry, and the follow- 
ing section will show the general relation of the strata seen between Hog 
prairie and McLeansboro: 


Ft. In. 
Mellow ferruginousishale soem cece ncisanen ree nv e ance names tee men scence eaten ee tale ee ; 10 
Black, or/dark-blue}bituminous ehalesssessscss= soso senate ae ne se ee en 2to 3 
COU Baap ase aSS coo Dosa Saeb no soStiaspoonoonbs Saabanocoaasog Scucenasondetoapecancncebusescacs 3to L 
TOTEE Ph (enone pO c HOE BE SeCC6 Aas Sona HEHE naa eS Enea SS BBE HSS Ro RE Re SCAR aauanSbssaccebosobesces 1to 2 
ILiIMCStON Gl -eec ae ces esse tease eee ne eee eee ae nee aa ea eee ae eae ee lto 1 6 
Spacemnexposed, estimatediat)=----co--- 2) eco ae sees rors eee tease ee een ee eee 30 to 40 
Shalejandithin’ beddedisandstone.----.---s--esea nee ee ae es soe ae eee ne eee eee eee 10 to 12 
Evenly bedded'sandstoneat McGilley's\- ==). --- -se ncaa aamewe sansa e cman = eee selene ee 5 


Nand yshalesicccccc co scsesccccencseasceeesone ses eee eset ates ea aeaea nea ee ese eee = eee 8 to 10 
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This coal seam is probably nowhere more than twelve to fifteen inches 
thick in this part of the county, and the coal is rather soft and slaty, 
but quite free from pyrite, and is a very fair blacksmith’s coal. The 
limestone is a hard fine grained grayish rock, weathering to a yellowish- 
drab, and when thoroughly burned is said to yield a strong dark colored 
lime. 

To the westward of Hog prairie Sandstone and sandy shales outcrop 
at intervals in the small branches and in the hill sides to the Jefferson 
county line, just beyond which the following beds were seen, and as 
they probably underlay the north-west part of Hamilton county from 
the prevailing north-easterly dip of the strata, I deem it. proper to 
give a description of them in this place. 

At Dr. WILKEY’s place on sec. 36, T.48., R. 4 E., the following section 
was seen: 


Ft. 
Shales, sandy at the top bnt passing into blue clay shales below ....---------------0+-ee+2+-2- 18 to 20 
Calcareo-bituminons shale with fossils, the upper part passing locally into shaly bituminous 
ESAT cocina sce ccoase sc noccem ne cecmoneceocdeccose sacasondarooppaasdadononadsosesetesices 4 to 6 
(CORE cme coe sdecéccscoccneoteascetoddbsoro nose cocdaccuabosagasecbdandcagednodsaSearsacosacnodeaca lk to 3 
AC TER Ecc scan Satter re escc coc noEntccandentie pc edbornussoouconooanaSasepddasdadoacaasod 2 
Shaly micaceous sandstone with fragments of plants....-...--...---.--.-20-22222-0-eee eee eee 8 to 10 


Among the fossils found here I recognize the following species: 
Orthoceras Rushensis, Bellerophon carbonarius, B. Montfortianus, Euom- 
phalus subrugosus, Nucula ventricosa, Astartella vera, Leda Oweni, Macro- 
don carbonaria, Spirifer plano-convecus, Chonetes Flemingii, Synocladia 
biserialis, Lophophyllum proliferum, and plates and spines of Hupachy- 
crinus. 

About a mile north of Dr. WILKEY’s on Mr. JINES’ place another coal 
seam is found where the coal is about eighteen inches thick, and over- 
laid by a few inches of bituminous shale without fossils, passing upward 
into a chocolate-colored shale, of which about two feet in thickness is 
exposed on the branch in stripping the coal. This seam is opened on a 
small branch running north-eastward into a tributary of Skillet fork, 
and the coal dips in the same direction about with the fall of the creek, 
while the outcrop at Dr. WILKerY’s is on one of the branches of the 
Middle fork of Big Muddy, which runs to the south and south-west- 
ward. The coal at Mr. JINES’ mine seemed to be harder than that at 
Dr. WILKEY’S, and while at the latter locality the coal was quite varia- 
ble in thickness, ranging from eighteen inches to nearly or quite three 
feet; at the former it varies but little from eighteen inches. I have no 
doubt but these outcrops are on two distinct seams, probably the equiva- 
lents of Nos. 10 and 11 of the general section. In the vicinity of 
McLeansboro the strata seem to be nearly horizontal, no continuous 
dip in any direction being perceptible, but to the westward between 
Hog prairie and the county line there appeared to be a decided dip to 
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the north-eastward. These two coals, and possibly a still higher seam, 
No. 12 of the general section, must underlay the north-west corner of 
Hamilton county, and where there is no outcrop they will probably be 
found at a depth of less than a hundred feet from the surface. 

Five miles south-west of McLeansboro, on the old Lockwoop estate, 
there is a thin coal from six to fifteen inches in thickness, overlaid by 
bituminous shale, which passes upward into gray silicious shale and 
sandstone, the latter but partially exposed. The coal is rather slaty, 
and has only been worked to a limited extent by stripping at the out- 
cfop in the banks of a small branch. Neither the quality nor thickness 
of the coal would justify any attempts at systematic mining here. 


On Esq. Twiees’ land, about three miles west of Rectorsville station, 
a thin coal was found in sinking a shallow well near a sandstone quarry. 
The coal and a few inches of bituminous shale forming its roof lies 
immediately below the sandstone, but no outcrop of it could be found. 
It is probably too thin to be of any practical value. The sandstone 
quarry shows a space of about three feet in thickness of soft micaceous 
evenly bedded rock in layers from one to six inches thick, and contains 
fragments of plants and numerous casts of Aviculopecten rectilaterarius. 
Quarries have been opened at several places in this vicinity in this sand- 
stone, and the coal has been found in several wells, but always too thin 
to be of any practical value for mining purposes. 

At Hood’s old mill on the North Fork, about two miles and a half 
south-east of Rectorsville station, the folowing beds outcrop in the 
blutfs of the stream: 


Ft. 
Brown: 'shal 65. 3.essceece ser esc ose cee ceecsose se ecs sgoneseccsestee sees Soee sere wece emcee seer eee re 2 
Hard'chocolate-brown; shaly, micaceous sandstone: ----.- 2-2 cee cesece ee cec cer osc oe cece ce se cioee ce 55 
Sand yemicaceous| Shale roe jae cmc ccleaner ele wee eles lola ce siete seal caste se laleine aie eee ieee ae eae 14 


The chocolate-colored sandstone at this locality resembles somewhat 
the brown calcareous sandstone found in the bed of the creek at Carmi, 
but it is less calcareous here if they are equivalent strata, and contains 
‘but few fossils, and none of the species most characteristic of that bed 
in White county. The fossils observed in it here were Productus Prat- 
tenianus, P. Nebrascensis, Terebratula bovidens, Bellerophon, Fenestella, 
and joints of Crinoidea. Hand specimens of this sandstone, which is 
here ferruginous and perhaps slightly calcareous, very closely resemble 
those from the White county localities, and it is quite possible they may 
represent equivalent strata, and if so this is probably about the lowest 
bed ontcropping in this county. 

The following outcrops are reported by Prof. Cox: 

“On sec. 23, T. 5, R. 5, on Knight’s prairie, coal is found reported to 
be eighteen inches thick, overlaid by argillaceous and silicious shale. 
At J. M. McDaAnrev’s well on sec. 5, T. 5, R. 6, passed through eighteen 
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feet of sandstone and two feet of blueshale. Mr. JoHN HALL, in digging 
a well on Knight’s prairie, struck coal at the depth of seventeen feet. 
Earthy limestone one foot thick exposed at S. LANg’s, also at PLATT 
STEPHENS’ on sec. 16, T. 5, R. 7, where it is exposed in the bed of a 
branch overlaid by ten feet of silicious shale. A thin coal is found on 
sections 14 and 23, T. 5, R. 7.” 

These isolated sections give the general character of the outcrops to 
be seen in this county, but they afford no data on which to construct a 
connected section of the several beds that outcrop within its borders. 
It is probable the total thickness of the strata that appear in natural 
outcrops within the county do not exceed one hundred and fifty to two 
hundred feet, and include no important limestones, and no coal seams 
above fifteen to eighteen inches in thickness except in the north-west 
corner of the couuty, where coals Nos. 10 or 11 may perhaps be found 
from two to two and a half feet thick. 


Economical Geology. 


Building Stone-—Sandstone of a fair quality for building purposes 
may be obtained at several places in this county, and the quarry at 
McGILLEY’s, one mile south-west of McLeansboro, furnishes a good 
material for flagging and for cut stone, as well as foundation walls, ete. 
This quarry furnishes most of the stone used at McLeansboro and in 
the adjoining neighborhood. A similar sandstone is found outeropping 
on a branch about three miles north-west of McLeansboro, a tributary 
of the Skillet Fork, and several quarries have been opened in the bluffs 
of the stream. In the southern part of the county the supply of good 
stone is not abundant, but the bed of micaceous sandstone near ’Squire 
Twices’ place, three i.iles west of Rectorsville station, affords a soft 
rock in thin beds that is used for walling wells, for foundations, ete. 
The hard chocolate-colored micaceous sandstone at Hood’s old mill, on 
the North Fork, near the south line of the county, affords a very dura- 
ble stone, but is too thin bedded for heavy masonry. The only bed of 
limestone seen in the county is too thin to be of_any practical value for 
building purposes, and is unevenly bedded and nodular in structure. 

Coal.—The coal seams appearing above the surface in this county are 
mostly too thin to be worked systematically, and no coal is mined in the 
county at the present time except by stripping. The coal at Dr. 
WILKIE’S, just over the line in Jefferson county, attains locally a thick- 
ness of about two feet and a half, and if that thickness should prove 
persistent it might be worked to advantage in the usual way by a tunnel 
or a shallow shaft. This seam probably underlays the north-west 
corner of Hamilton county, aud would be found at a depth of fifty 
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to a hundred feet below the surface. The seam above it worked by Mr. 
JINES, north of WILK1#’s, affords a harder coal, but it seldom excceds 
a thickness of about eighteen inches, aud can only be worked by strip- 
ping. The coal on Hog prairie ranges from eight to fifteen inches in 
thickness, and is not much worked at the present time. The main coals 
lay at a considerable depth in this county, and may be reached by deep 
shatts whenever the demand for coal shall be such as to justify extensive 
mining operations. The approximate depth to No. 7 coal would proba- 
bly not be more than two hundred to two hundred and fifty feet in the 
south part of the county, and from three huudred and fifty to four 
hundred in the northern portion, aud No.5 may be found about a 
hundred feet below No. 7. These depths will prove to be no serious 
obstacle in the way of coal mining whenever the demand for a large 
amount of coal shall arise. 

Time.—The thin band of limestone below the coal on Hog prairie has 
been burned for lime, but the bed is too thin to furnish an adequate 
supply for the wants of the county, and the quality is inferior to that 
obtained from St. Louis. 

Clay and Sand.—Olay suitable for brick making is abundant in every 
neighborhood, and may be obtained from the subsoil of the upland 
alinost anywhere that it is required, and sand suitable for mortar and 
cement is also abundant, ‘ 

Mineral Springs—There is a Chalybeate spring one and a half mile 
east of McLeansboro, the water of which is strongly charged with car- 
bonate of iron. The water in Dr. DEFOr’s well, in McLeansboro, is 
also highly charged with mineral substances, of which the following 
qualitative analysis has been furnished by Prof. Cox: 


Neutral to test paper. Sulphate of lime. Sulphate of protoxyd of iron. 
Chioride of magnesia. Sulphate of magnesia. Carbonate of lime. 
Chloride of sodium. Sulphate of alumina. Carbonate of maguesia. 


Mr. J. M. MCDANIEL’s thineral spring north of town, is a strong, 
saline, sulphureted water, that would probably prove beneficial in 
cases of general debility. The water in Dr. DEFOE’s well probably 
derives its mineral properties from the shale overlaying the thin coal 
that outcrops on Hog prairie, as that coal and the overlaying shale was 
passed through in sinking the well, and the two springs above named 
may derive their mineral ingredients from the same source. Possibly 
this shale may be the same that imparts its mineral properties to the 
water at several localities in Wayne county, especially west and north 
of Fairfield. 

Soil and Agriculture——On the main branch of North Fork and on 
some of the smaller streams in this county there are belts of alluvial 
bottoms of variable width, that were originally covered with a heavy 
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body.of most excellent timber. These lands possess a very rich soil, 
usually a sandy loam, and when cleared and brought under cultivation 
they are the most productive lands in the county. The prairies are 
small, and occupy the highlands forming the water shed between the 
streams. The soilis a chocolate-colored clay loam of average quality, 
and produces fair crops of corn, wheat, oats, grass, ete. Some of the 
best timbered uplands are equally as productive as the prairie, especially 
those on which the timber growth consists in part of black walnut, elm, 
linden, sugar maple, wild cherry, etc., in addition to the common varie- 
ties of oak and hickory. The oak ridges along the breaks of some of 
the streams have a thin soil with a stiff clay subsoil, and need the fre- 
quent application of artificial stimulants, in the way of manures, or by 
fallowing and plowing under green crops, to retain their productive qual- 
ities. These lands will produce good crops of wheat and clover, and by 
judicious management may easily be made to repay the labor of the 
well skilled husbandman. As an agricultural region this county ranks 
favorably with those adjacent in Southern Illinois, and the completion 
of the St. Louis and Southeastern railroad gives to the products of the 
county an easy access to the St. Louis market, or that of the large cities 
on the Ohio and the Lower Mississippi rivers. 


—12 


CHAPTER VII. 


WAYNE AND CLAY COUNTIES. 


Wayne county embraces an area of seven hundred and twenty square 
miles, and is bounded on the north by Clay and Richland counties, on 
the east by Richland and Edwards, on the south by White and Hamil- 
ton, and on the west by Jefferson and Marion. It is located on the 
southern border of the prairie region, and at least three-quarters of its 
surface was originally timbered land. The prairies are mostly small, 
the largest being that in the northern portion of the county between 
Elm creek and Skillet Fork. The principal streams in the county are 
the Little Wabash, and Elm creek, its principal western affluent, which 
drains the eastern division, and Skillet Fork, with its numerous small 
branches which flow through the south-western part of the county. 

The surface is generally rolling and elevated from fifty to a hundred 
feet above the beds of the streams. The bottoms on Skillet Fork and 
Little Wabash are rather low and flat and heavily timbered. 

The geological features of this county are very similar to those of 
Wabash and Edwards, the drift deposits and upper Coal Measures 
being the only formations exposed. In the southern portion of the 
county the drift clays seldom exceed a thickness of fifteen to twenty feet, 
and in sinking wells the bed rock is often found at a depth of ten or 
twelve feet below the surface. Towards the northern boundary of the 
couuty they are somewhat heavier, and on Elm creek there are blufts 
thirty feet or more in hight that seem to be composed entirely of drift. 
Here the lower portion consists of the bluish-gray hard-pan that has 
been more particularly described in the report on the more northerly 
counties, where it is sometimes found from fifty to seventy-five feet or 
more in thickness. The upper portion of these superficial deposits may 
be represented along the bluffs of the Little Wabash by a few feet of 
loess, but generally it consists of yellowish brown gravelly cliys and 
sand, with numerous rounded pebbles and occasionally bowlders of 
metamorphic rock of moderate size. Locally the grav. liy clays are 
tinged a reddish-brown color, with the red oxyd of iron, derived proba- 
bly from the decomposition of a ferruginous sandstone that forms the bed 
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rock in many places in the southern part of the county. The undula- 
tious of the surface often take the form of long ridges from thirty to 
forty feet in hight, with a direction nearly parallel with the courses of 
the streams. These ridges usually have a nucleus of sandstone or 
shale, but their sides are so gently sloping and the drift clays cover 
them so evenly, that the bed rock is seldom exposed to view. The 
streams are sluggish and meander through wide, flat valleys, seldom 
showing any outerop of the bed rock along their courses. This renders 
the construction of continuous sections very difficult, and the determin- 
ation of the true sequence of the strata can only be made in a general 
way, by the examination of isolated outerops. 


Coal Measures. 


At the iron bridge on the Little Wabash, on the stage road from 
Fairfield to Albion, the following section is,to be seen on the east bank 
of the stream : 


Sandstone, partly in regular beds, and partly massive......--.-----------2eeeee ene e renee eee nese 
Pebbly conglomerate, with fragments of coal and mineral charcoal 
Black laminated shale, with concretions of bituminous limestone.............----------- = 

Hove-colored'clay shale; with tossil feruss- =< =e <ean2 ve cece aiscosien Seales wa eenmnsigee see eee 2 to 3 
Shaly sandstone, appearing some distance below.....--..------00- 20-22 -ee enee ne cen encee nee n nee 3 to 4 


No fossils were found here that would enable me to fix the horizon 
of these beds, but they presented nearly the same lithological charac- 
ters as the outcrop at Hamicker’s old mill on the Bonpass, in Edwards 
county. At Beech Bluff, three or four miles above the bridge, the sand- 
stone is more massive, and extends to the river level, showing no out- 
crop of the underlaying beds. 

At Massillon, on the west bank of the Little Wabash, on the N. W. 
qr. of sec. 15, T.1§., R.9 E., the bluff is composed mainly of sand- 
stone and sandy shale, with a few feet of argillaceous shales near the 
river level containing several bands of clay iron ore. This outcrop 
seems to be identical with that at the old ford three miles above in 
Edwards county, and it is quite probable the thin coal found there is 
here a little below the river bed. A thin coal is found here in the 
sandstone some twenty feet or more above the river level; but it is 
probably only a local deposit or “ pocket,” such as may be frequently 
met with in the sandstones of the Coal Measures. 

Mill Shoals is situated on the Skillet Fork, just over the line in White 
county, but the section made in this vicinity is partly in Wayne, and is 
as follows: 


Feet. 
Sandstone in thin beds—partial exposure of about.....----.202--200- 22+ cee e en cce nee e an ceeneee 6 
Bituminous shale, with streak of impure cval near the top..-.---.-.--1----e--- eee eee ee eeee- 24 to 3 


DANUS ONG ANC SAN bys GUA) Oeaa ate eae teen eerie aaa ae re non eenrle ateciste siecita teases ee aeneeeeae 40 to 50 
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Feet. 
SPACOMNEXPOSEd ssa aeweewesras ececsecsa ace masse tsysttats felstastelaiaiaietnla(eiaisintalainja oteaiote eee leeratetars 15 to 20 
Hard sha‘y sandstone in the bank of Skillet Fork. ...-.-.......--2.-.-.2222220--0---e eee eee eee 3 to 
Hard, black laminated slate, passing locally into clay shale... 
Shalesawithiathinecoaleecanc-ae eee e eee coos e een een eee 
Hard, fine-grained limestone, without fossils... 
Greenish; pebblyishale.o-.-s--es-acsasseeeeses 
Sandy shale. ecw oc ois araninjes smiateemalslos wiels cleats seem eee animes Se estate en ee ere erate ee 


The three upper beds in the foregoing section are found in Wayne 
county about three-quarters of a mile north-east of the village. Prof. 
Cox reports a section six miles south-east of Fairfield, which seems to 
be nearly a repetition of that at Mill Shoals, as follows: 


rPwmwwoe 


Sovellowsclayian Qed rittes smereres «mele cease eee sete siee ae aie oma oleae eer elaieiome eet ales ee ere 
Sandstone and locally some shale 
Gray/?silicious/shale?:22 -c22s-=-2-=2-c° 
EL ingcoaleeeeeee esses 
Limestone, without fossils. sc esse ainem scenes ease ce ae 


These two sections will give a general idea of the prevailing character 
of the rocks in the south part of Wayne county. The following is a 
section of a well bored for oil by Major COLLINS on see. 25, T. 2, R. 7: 


Ft. In. 
Soilandisupsoilscccesise sees se ecce see seease na sieen ome cee ne mectnes se cheers cease reece mnee 3 
REE lero n aeaHoocnponbobnosacSs Gocaoor ASS AB AESaocoSEadOsanHASoobonesSoderesubpocedosce 50 
Slate—(Shal elt) soir ato amisisee wae wictnesinee te aia eles ele eias|ale ne elec seme see aie sieloeinieeieces waeee eats 27 
Coaliee ee eceeeeee cess 6 


Clay and blue shale...-.. 
Hard gritty rock......-.-- 
Hard yellow rock- 
Hard sandstone.---.---- eee 

Dark slnte=(shalei?)Gs2-css2sccac msec aca a ae se emer e cerca aie cratale et tete ete te mene fates 98 


AWAIT EEG SLO) Ne eo ccaécestocd aces ooascoora lacs oneaconoe oka Sad eCo Son SSEasstescepeessuangne 66 
Black ishalosssececcgs cls ccc cece sie ceicliclesiwacte aeintcnie(s em cicicinercc nice cic meeissise ie aie ae eee ee eee 4 6 
207 


It is proper to state here again what we have already said on more 
than one occasion, that reports of oil wells are to be taken with due 
allowance, in consideration of the fact that the persons having the 
work in charge were seldom qualified to determine the true character 
of the beds through which their drill was passing, and we see in the 
above section that no attempt was made to define the character of two 
beds of hard rock, while the beds denominated slate were probably 
shale, with possibly a thin bed of slate intercalated therein. In this 
way bituminous slate is often mistaken for coal, and where the sub- 
stance is reduced to an impalpable powder by the drill no one but an 
expert can fully determine the one from the other by the material 
bronght up in the sand pump. 

At Mr. BLACK’s place, about two miles north-west of Fairfield, there 
is an outcrop of hard, dark, bluish-gray limestone, weathering to a buff 
color, which is overlaid by clay shale, with a thin coal or bituminous 
shale intercalated therein, as indicated by a streak of smutty material 
to be seen a few feet above the limestone. A thin coal, sometimes as 
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much as eighteen inches in thickness, occurs at another locality under 
a limestone similar to this, and the same may possibly be found here 
by digging a few feet below the rock. The limestone has been quarried 
here as well as on the adjoining farm for building stone and for lime, 
and ranges from two to three feet in thickness, 

On Mr. J. H. Tomas’ place, on sec. 17, T. 1 8., R. 8 E., a thin coal 
has been found below a limestone similar to that above mentioned. 
The coal was opened a few years since by sinking a shaft some 15 or 20 
feet in depth, and the coal is reported to have been 18 inches thick, and 
the limestone two feet. The shaly portion of the limestone contained 
a few fossils, among which we identified Orthis carbonaria, Spirifer 
cameratus, Chonetes Verneuilianus and Lophophyllum proliferum. 

On Mr. E. PiLcHER’s land, on sec. 20 of the same township, a bed of 
black shale crops out on a hill side at an elevation considerably above 
the coal shaft above mentioned, aud was penetrated to the depth of 
fifteen feet in search of coal, but without finding it. On the opposite 
side of the hill, and below the level of the black shale, a calcéareo- 
silicious rock has been quarried for building stone. It has a slaty 
structure, and is filled with fragments of broken plants, and appears 
to be the exact equivalent of the arenaceous limestone found at Mr. 
BopEn’s place two miles and a half south of Flora. The bituminous 
shale at Mr. PiLcHER’s place contains rounded bowlders of black lime- 
stone that weather to a bluish dove-color, and similar concretions were 
seen at the exposure south of Flora, which leaves no reasonable doubt 
of the identity of the beds at these points. A short distance south of 
Mr. PILCHER’s land limestone was formerly quarried for lime-burning, 
but the outcrop is now covered up. The relative position of the beds 
above described is indicated in the following section : 


Ft. In 
Bituminous shale, with concretions of black limestone...........--.-----------e-eeee eee 15 to 20 
Slaty arenaceous limestone, with broken plants....-..-.----...--.--- peMboECcHaCacradvadae 2to 4 
Shalespartiall yiexposedose serena ascetic este een ean saris Jleaencinns oneliecemciecmee 10 to 15 
PAL KM CSUON Os Soe eee cie oe ani erie a cera eee eee ee ein cislen asec e satan cleseen ence ce 2 
Shale.\(thicknessmnofidetermined) 2-22 22-35-35. oss oe fo see See be Ledeen soeee cae cece ceeee 
CH cecce ee eet e pee OCR CASE CCH OL COREE CE RD SOL COUR SOC RUSE OT ODOC DRESS oa mononcaccQoets 1 6 


This is probably coal No. 13 of the general section. 

On Mrs. WILLIAMS’ place on the N. W. qr. of sec. 29, T.1 S., R. 7 E., 
about seven miles north-west of Fairfield, there is an outcrop of 15 to 
20 feet of sandy and argillaceous shale, containing numerous bands of 
kiduey iron ore of good quality. A thin coal has been passed through 
in digging wells in this neighborhood, and either underlays these shales 
entirely or is intercalated in them. This outcrop closely resembles that 
at MCDANIELS’ place near the north line of the county, hereafter to be 
mentioned, and the well water in this vicinity is impregnated with 
epsom salts, like wells and springs at the locality above mentioned. 
Between this locality and Fairfield, and about three miles a little south 
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of west from the town, an even bedded sandstone is quarried for build- 
ing purposes similar to that at Hoag’s quarry north of Xenia. This 
sandstone probably underlays the shales outcropping at the Williams 
place three or four miles to the westward, and the coal there is either 
a Jocal deposit or else represents coal No. 14 of the general section. 

On see. 21, T.2 N.. R.6 EB, in the bluffs of Bear cre’k, near the north 
‘line of the county, a massive sandstone outcrops for some distance 
along the bluffs of the stream in perpendicular cliffs from twenty to 
thirty feet in hight. This sandstone was struck in the boring at Flora 
at the depth of about sixty feet, and was penetrated to the depth of 
eighty-four feet. The outcrops on Bear creek probably represent only 
the lower portion of the bed. 

On sec. 27, T. 2 N., R. 6 K., argillaceous and sandy shales with bands 
of kidney iron ore crop out in the slopes of the hills at various points, 
showing an aggregate thickness of twenty feet or more, with a bitumi- 
nous shale or impure coal near the top of the exposure. A well sank 
here struck a vein of water at the depth of twenty-one feet so strong 
that it soon rose to the surface and has been flowing freely to the pres- 
ent time. It has a strong taste of epsom salts, and produces an effect 
similar to that drug upon those who use it. At Mr. ELI McDANIEL’s 
place, adjoining the above, a spring of the same kind of water is found, 
somewhat stronger in mineral properties than that in the well. The 
water here seems to derive its mineral properties from the bed of argil- 
laceous shale which forins the bed rock ia this vicinity, as wells sunk in 
the overlaying sandstone afford pure water. 

The following additional notes and sections are reported by Prof. Cox 
in this county: ‘At Liberty they pass through sandstone in digging 
wells from ten to forty feet, and obtain good water. On sec. 30, T. 2, 
KR. 7, limestone is obtained for building and for lime. Bed three feet 
thick, upper part shaly, contains Productus longispinus, Macrocheilus 
inhabilis, Athyris subtilita, Productus costatus and joints of Crinoidea. 

- The same limestone is exposed at WHITAKER’S, on sec. 25, T. 2, R. 7. 
A thin coal is usually found beneath the limestone, and a thin, impure 
coal or bituminous shale is frequently seen in the shales above it. Clay 
iron ore occurs in a grayish shale seven miles north of Fairfield, 
exposed by a wash on a hill side. On sec. 34, T.158., R. 9 E., the fol- 
lowing beds are seen: 
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From the foregoing sections and remarks it will be seen that there is 
but little diversity in the character of the rocks.exposed in this county. 
They probably represent a total thickness of one hundred and seventy- 
five to two hundred feet or more, comprising mainly sandstones and 
shales, most of which decompose readily on exposure, and are therefore. 
seldom found in bold outcrops. 


Economical Geology. 


Building Stone.—Sandstone of a fair quality for. building purposes is 
tolerably abundant, and quarries have been opened in nearly every 
township in the county. Three miles a little south of west from Fair- 
field, an excellent sandstone is quarried on a small branch tributary to 
Skillet Fork. The rock is in smooth even layers, and resembles the 
sandstone of Hoag’s quarry, near Xenia. Along the Little Wabash a 
heavy bedded sandstone is found throughout its course in the south- 
eastern part of this county, which, from the bold cliffs it forms at many 
points along the bluffs of the stream will no doubt afford a large amount 
of durable building material. Six miles south-east of Fairfield a good 
flag sandstone is quarried in large slabs six inches thick. Three and a 
half miles north of Jefferson, on sec. 30, T. 1 N., R.6 H., a grayish 
sandstone of good quality is quarried in large slabs from a foot to 
eighteen inches in thickness. A similar stone is also quarried by Mr. 
PHILLIPS, on sec. 16, T. 1 N., R. 7. E. These are some of the most 
valuable quarries opened at the presént time, but others equally good 
may be opened at various places in the county as the wants of the 
people may require. The limestone over the eighteen inch coal sean 
has been quarried at almost every point where it outcrops, but the bed 
is thin, and the supply to be obtained from it, without too great expense 
in stripping, is rather limited. 

Coal.—The only coal in the county that promises to be of any value 
for practical mining, is the eighteen inch seam north and north-east 
of Fairfield. This might be worked in a limited way, either by stripping 
or by an inclined tunnel near its outcrop, but the seam is too thin to 
furnish an adequate supply for the general market. The main coals of 
the lower measures may be reached in the southern portion of the 
county at depths varying from three to five hundred feet, and in the 
northern portion from five to eight hundred. 

Tron ore.—Bands of iron ore of good quality occur at several places 
in the shales of this county, and have been noted in the sections already 
given. They seem to be in sufficient quantity at several localities to 
eventually become of some economical value. In Great Britain, bands 
of six to eight inches in thickness are said to be worked successfully, 
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and we find many localities in our Coal Measures where from twelve to 
eighteen inches of good ore can be obtained from a vertical thickness 
of five or six feet of shale. The shale containing the iron ore observed 
in this county underlays a considerable area in tle central and western 
portions, mainly in ranges 6 and 7 east. At Mrs. WILLIAMS’ place, on 
the N. W. qr. of sec. 29, T.18., R. 7 E., iron ore of good quality seemed 
to be quite abundant, and also at several places on the ravines near 
Mr. McDANIEL’s place, not far from the north line of the county. Prof. 
Cox also notes an outcrop of clay iron ore in a grayish shale seven 
miles north of Fairfield, and also on sec. 15, T. 1 N., R. 8 E. 

Potters’ Clay.—A good clay suitable for pottery or fire-brick was found 
on sec. 34,T.15., R. 9 E, but at the outcrop it was only one foot thick. 
Possibly it may be found at some other locality near by, where it is 
thick enough to be utilized for the manufacture of pottery or fire-brick. 


Clay and Sand.—Materials for brick can be obtained from the subsoil 
of the uplands almost anywhere in the county, and from the abundant 
supply of wood for fuel, brick can be cheaply made in sufficient quantity 
to supply all future demands for this indispensable building material. 

Soil and Agriculture—The soil in this county is mainly a dark ash- 
gray or chocolate-colored clay loam, less highly charged with organic 
matters or humus than the black prairie soils of Central Illinois, but 
yielding fair crops of corn, wheat, oats and grass, both clover and tim- 
othy, and with judicious treatment will retain its fertility without any 
expense for artificial fertilizers. The ridges afford excellent fruit farms, 
and apples, peaches, pears, cherries and the small fruits may be grown 
here in the greatest abundance. The cultivation of the grape hassonly 
been attempted in a limited way, but the broken timbered lands could 
be profitably cultivated in vineyards. As an agricultural region this 
county ranks favorably with the adjoining portions of Southern Illinois. 


CLAY CouUNTY embraces a surface area of about four hundred and 
sixty-six square miles, and is bounded on the north by Effingham and 
Jasper counties, on the east by Jasper and Richland, on the south by 
Wayne, and on the west by Marion and Fayette. The Little Wabash 
river runs diagonally across the county from north-west to southeast, 
and with its affluents, Elm creek on the south, and Muddy creek on the 
north-east, drain nearly the whole of itsarea. The surface of the county 
is nearly equally divided into prairie and timbered land, the latter form- 
ing wide belts along the streams, and the former occupying the highest 
areas between them. The difference of level between the creek bottoms 
and the adjacent highlands is not very great, probably nowhere exceed- 
ing fifty to seventy five feet. Locally the streams are bordered with 
precipitous bluffs from forty to fifty feet in hight, and at other poimts 
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there is a gradually sloping surface from the bottoms up to the level of 
the adjacent prairie. The bottoms along the Little Wabash vary in 
width from one to three miles, and are subject to overflow during the 
annual spring freshets, and hence have not been brought under cultiva- 
tion, but are still covered with primeval forests of excellent timber. The 
alluvial soil of these bottoms is exceedingly rich, and if subdued and 
brought under cultivation would produce abundant crops of corn, and 
all the cereals usually cultivated in this latitude. 

Drift Deposits —The uplands are covered with blue and yellow drift 
clays ranging from ten to forty feet in thickness, and possibly along 
the bluffs of some of the streams they may attain even a greater thick- 
ness than that above indicated. The surface of the bed rock was often 
eroded into valleys of considerable extent before the drift was depos- 
ited, and being subsequently filled with these gravelly clays, the deposit 
is not uniform, but is much thicker in some places than in others. 

In the borings at Xenia and Flora, the bed rock was struck at the 
depth of thirteen or fourteen feet, and generally upon _the prairie in 
sinking wells, the drift clays and gravel beds are found to range from 
ten to twenty feet. In the bluffs at Elm creek south of Flora and at 
some other points in the county, they attain a thickness of thirty to 
forty feet. The upper part is generally a brown or buff gravelly clay 
with occasional bowlders of a foot or two in diameter, and the lower 
part where the deposit attainsits greatest thickness consists of bluish or 
ash-gray clay or hard pan as it is usually denominated, from its being 
more compact and harder to penetrate than the brown clay above it- 
Bowlders of granite, sirnite, greenstone and quartzite are not uncom. 
mon, and occasionally nuggets of native copper and small specimens of 
galena are to be met with in these gravelly clays in this county. 

Stratified Rocks—The rock formations proper in this county all 
belong to the upper Coal Measures, and the only seam in the county 
that has been worked to any extent is No. 16 of the general section, 
and the highest seam but one known in the State. There have been 
three borings made in the county, one at Xenia and two in the vicinity 
of Flora, but none of them were carried down far enough to reach the 
main workable coals of the lower measures. The Flax mill boring on 
the eastern edge of Flora, is reported as follows: 
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A shaft was commenced near where this boring was made, and carried 
down to the depth of one hundred and fifteen feet, mainly through 
sandstone and sandy shale. The flow of water in the shaft was so 
strong as to seriously interfere with the prosecution of the work, and 
finally filled it to within about five feet of the surface of the ground, 
where it still remains. The shaft terminated in the heavy bed of 
sandstone No. 4 of the preceding section. Another boring two miles 
to the westward of this, near the Fair Grounds, was reported as follows: 
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These borings commence at least forty or fifty feet below the coal 
and limestone north-west of Louisville, and were discontinued before 
reaching the horizon of any workable coal. The boring at Xenia was 
carried to the depth of 450 feet passing through three thin coals, one 
of which was reported to. be four feet thick. The following is the section 


of this boring as furnished by Captain DYER: ~ 
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3. Bluish-gray sandstone 
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17. Sandstone 
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35. Clay shale 
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So far as it is possible to correlate this section with what is known of 
the upper Coal Measure strata of Central Lllinois, I am inclined to 
believe that the 10-foot bed of hard rock described in the boring as flint 
- is the limestone of Shoal creek and Carlinville, which is usually a very 
hard rock, and that the succeeding coals are 10, 11, 12, and 13 of the 
general section. The small coal outcropping north of Hoag’s quarries 
about two miles, at JACOB SPIKER’S place, is probably No. 15, and the 
next succeeding seam would be the Nelson coal of Effingham county, 
which outcrops in this county about two miles north-west of Louisville, 
and at several points north-west of there in the bluffs of the Little 
Wabash and its tributaries, aud will be more particularly described 
further on in this chapter. 

One mile north of Xenia a fine evenly bedded freestone is extensively 
quarried by Mr. Hoae. The rock is a rather fine-grained sandstone in 
even layers from two inches to two feet in thickness, and can be easily 
quarried in Jarge slabs. It is partly brown and partly of a bluish-gray 
color, dresses freely and hardens after being taken from the quarry, and 
is the best building stone known in this portion of the State. The rock 
is as evenly bedded as the magnesian limestone of Joliet, and the thin 
layers make good flagstones, while the heavier beds afford a fine quality 
of cut stone for ashlars, window caps and sills, lintels, etc. A large 
quantity of this stone is furnished to the city of St. Louis, where it 
bears an excellent reputation as a superior building stone. About 
eight feet in thickness of this freestone is worked in this quarry, the 
heaviest beds ranging from one foot to thirty inches in thickness. This 
sandstone is overlaid in the vicinity of this quarry with twenty to 
twenty-five feet of soft brown shale with numerous bands of iron ore, 
closely resembling the shales on the waters of Raccoon creek south-west 
of Flora and described in the report on Wayne county. The water of 
a well sunk in this shale, about half a mile north of Hoag’s quarry, 
has the same taste as that at McGannon’s spring near the north line of 
Wayne county, and I have no doubt the shales are identical. The shale 
here contains numerous bands of iron ore of good quality, and several 
points were observed on the small branches north-east of the quarry, 
aud not more than a mile distant, where from twelve to sixteen inches 
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of good ore could be obtained from a vertical thickness of four or five 
feet of shale. The thin coal at Spiker’s place overlays this shale, and 
the beds exposed there gave the following section: 
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A few well preserved fossils were found in the septaria over the coal, 
among which were Nautilus occidentalus, Macrocheilus inhabilis, Productus 
pertenuis, Spirifer cameratus, Myalina sub-quadrata, Chonetes, joints of 
Crinoidea, ete. All the beds exposed from Hoag’s quarry to this point 
are probably above those passed through at the Xenia bore. 

At Mr. Joun Lamxing’ place about two miles north-west of Louisville, — 
on the N. W. qr. of sec. 20, T. 4, R. 6, there is an outcrop of gray lime- 
stone underlaid by a coal seam which ranges from twelve to eighteen 
inches in thickness, and is worked by Mr. LAMKINS in a limited way, 
affording a coal of fair quality. The limestone over the coal is a 
compact, hard, gray rock, ranging from three to four feet in thickness, 
containing numerous fossils that may be obtained from the calcareous 
shaly layers associated with the limestone, in a fair state of preservation, 
The section here is as follows: 
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The fossils observed here include the following species: Orthis car- 
bonaria, Fusulina cylindrica, Spirifer cameratus, Spiriferina Kentuckensis, 
Lophophyllum proliferum, Productus longispinus, P. costatus, and P. pune- 
tatus. 

On sec. 10, T. 4, R. 5, this limestone is found on Crooked creek but 
little above the creek bed, and the coal if found here at all would be 
below the water level. 

On the 8S. W. qr. of sec. 25, T. 5, R. 5, about two miles east of Lark- 
insville, the coal and the overlaying limestone outerop in the blufts of 
Dismal creek. The limestone is here from four to five feet in thickness, 
and the coal is reported to be about the same as at Lamkius’ place, 
There is here from ten to twelve feet of sandy shale exposed in the 
bluffs of the creek below the coal. 

On sec. 16, T. 4, R. 5, near the north-west corner of the section, a bed 
of hard shaly sandstone outcrops in the banks of a small branch, over- 
laid by a slaty bituminous shale a foot or more in thickness, containing 
lenticular masses of black limestone or septaria. The shaly sandstone 
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was about three feet in thickness, and it probably overlays the limestone 
and coal at Lamkins’ place, though the exact connection between them 
was not determined. 

On the S. E. qr. of sec. 21, T. 4, R. 6, a sandstone quarry has been 
opened where the rock shows a perpendicular face from four to six feet 
in thickness. The sandstone is overlaid by a buff colored shale suc. 
ceeded by a black laminated shale containing concretions of black or 
dark-blue limestone or septaria, containing a few fossils. 


On section 16, in the same township, a hard sandstone is found in the 
bluffs of Crooked creek which resembles the rock at the quarry on 
section 21, and it is here underlaid by shaly sandstone and shale to the 
water level. If these sandstones are identical the section here would 
show the following order of succession : 
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Just below the mouth of Crooked creek, in the blufts of the Little 


Wabash, we find the following section: 
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These beds outcrop at intervals along the bluffs of the stream from 
the mouth of Crooked creek to Louisville, and at the old mill dam we 
tind nearly a repetition of the above section, as follows: 
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The thin coal in the above section is locally overlaid by a few inches 
of chocolate colcred shale, passing into a hard blue limestone contain- 
ing a few fossils, among which we were able to identify the following: 
Productus Prattenianus, Chonetes granulifera, Lingula umbonata ? Pleuro- 
tomaria carbonaria, Macrocheilus, etc. This thin coal is probably identi- 
cal with that at Mr. SprKEp’s three miles north of Xenia, and is either 
a local seam or else represents coal No. 15 of the general section. The 
beds on the Little Wabash at Louisville underlay the limestone and 
coal at Lamkins’ place and on Dismal creek, but the exposures were too 
isolated to obtain a complete section of the strata. 

Four miles south-west of Flora, on a branch of Raccoon creek, sand- 
stone and sandy shale outcrops along the bluffs of the stream for some 
distance. The bed is altogether some ten or twelve feet in thickness, 
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the upper part a sandy micaceous shale passing downward into mica- 
ceous sandstone inter-stratified with the shales. The sandstone strata 
vary in thickness from six to fourteen inches, and when freshly 
quarried the rock is rather soft, but hardens on exposure and becomes 
a durable building stone. The quarry opened here belongs to Mr. JOHN 
McGANNON, and is located on sec. 3, T. 2, R. 6 E. On section 4,in the 
same township, a massive sandstone outcrops in the blufts of Raccoon, 
in an apparently solid bed, projecting in some places several feet over 
the bed of the stream by the wearing away of the lower strata. 

On Bear creek, another tributary of Elm creek, just over the line in 
Wayne county, on sec. 21, T. 28., R. 6 K., this massive sandstone is 
found in perpendicular cliffs of 20 to 30 feet in hight above the bed of 
the stream. This is probably a part of the sandstone passed through 
in the shaft and borings at Flora, and it forms the bed rock over a 
considerable area in the south part of Clay and the northern part of 
Wayne counties. 

On Willow branch, about six miles south-west of Flora, a blue argilla- 
ceous Shale is found containing several bands of argillaceous iron ore 
of good quality. The exposure of shale is twenty feet or more in thick- 
ness, with a streak of smutty coal or bituminous shale near the top of 
the exposure. The water that percolates through the shale becomes 
highly impregnated with salts, and acts as an effective cathartic on those 
using it freely. This shale probably overlays the massive sandstone on 
Raccoon creek, but we found no continuous outcrop that would enable 
any one to determine, definitely, their true relations. 

The following notes of localities [did not visit are reported from the 
notes of Prof. Cox: ‘On a branch of Skillet Fork on see. 32, T. 4, R. 5, 
found the following beds: 


Ft. 
Drift Clay -~ << oo oa no own enn woo nn ons sae nins conn anson sas = anna 4to 5 
Bluctarcillaceous Shale ese scsee pose eae lose c ae eee ne eee een nee ieee eee eee 8 
Bituminous shale and limestone in the bed of the creek.......-.-...--...-.----.------------------- Hy 


Crystals of selenite (sulphate of lime) of small size were found dis- 
seminated through the shale, and are reported to be abundant at many 
points on this branch and also on the main creek. 

On Mr. R. T. RoBERTs’ place. two miles and a half south of Clay City, 
a thin coal is found underlaid by fire-clay and argillaceous shale. The 
section of the exposure here is as follows: 


c Ft. In. 
Soilfand(drif (esos foce ween nna sce ee ee ee eae eee ne eee ae ete nen 10 
Shale.cecc cose snaecase eres neee ceca se saree eae e ee tener eer Cee see Seer ea ene eee eee eee 0 6 
Goalit S222 Sc ccaes saee cnn ae eee Ae SSO eee eee en ee ee eae ae 0 6 
TNT O\ CLA Yiis <= wc on aewse cates ee Sle oe eens eee eae ole ee ea ne nea 0 64 
‘Airsillaceons:Shale:s: 22. c2cceciece oe foes Se — ae ee ee ata Or ee 1 
Silicious|shale S20 [225 Joa cats ase ore ossicles eos cee aes 2 ae Se ee SE a ae nearer ase 2 


In digging a well on the the top of the hill about a quarter of a mile 
from this outcrop, Mr. RoBERTS went through from four to six inches 
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of fossiliferous limestone which probably belongs above the coal. 

Three-quarters of a mile south of Maysville is a sandstone quarry 
owned by HuGH MILLER. The rock is of a yellowish-gray color, and the 
exposure from seven to eight feet thick. Theso-called “salt pond” is on 
ihe south half of sec. 4, T. 5, R. 8, and is a bog surrounded: by high 
ground. Sticks may be thrust into it through the spongy mass to the 
depth of ten or fifteen feet, and cattle, and formerly wild animals also, 
resorted here for water. 

At Moore’s quarry, on sec. 14, T. 4, R. 6, there is a fine grained buff 
sandstone that was used in the foundation, and also for caps and sills 
for tbe Masonic Hall building in Louisville. There are three layers of 
the rock exposed from 8 to 10 inches thick, over laid by two feet of silici- 
ous shale. 

At J. ELians’ place, on sec. 36, T. 5, R. 5, the following section was 
found: : 


Ft. 
SOE OI hee Soc ccs con scat coeecoe So Sse PORE EE RES ORE eeu AS ee Hear nbacodancoEa tO GebarcasdeHeacon 2 
Grayrarcilaccous(sNal @seeeae area eee re eae ene eae een meen nee anne ee aman ae amine meee na Soles 8 
TITS SOULE CULO) TG OCC) se ee ase nee ene SIGS Soe Q en noc Roe Sou USORO SS BegseCoEEsEcoeoE q 


Down the creek the limestone is two feet thick, the upper part full of 
encrinite stems and Fusulina cylindrica. The limestone is quite compact 
and will take a good polish. Still lower down on the creek there is a 
thin coal below the limestone. This limestone is again seen on Lime- 
stone creek, on sec. 34, T. 6, R. 4? near the north line of the county.” 

The limestone above mentioned is undoubtedly the same as that 
found over the coal at Lamkins’ mine near Louisville, and on Dismal 
creek east of Larkinsburg, and a limestone very similar in appearance 
is fonnd on Muddy creek near the north-east corner of the county, 
where it is quarried both for lime and for building stone. 


Heonomical Geology. 


Coal_—The only coal seam in the county that promises to be of any 
value for mining operations is that at Mr. Lamkin’s place northwest of 
Louisville, and this is so unevenly developed that there are probably 
but few localities in the county where it will prove to be of any prac- 
tical value. At some points it affords from 18 to 20 inches of good 
coal and possibly may thicken at some localities to a little more than 
that, while at others it thins out to a few inches or is wanting altogether, 
and its place is only indicated by a thin streak of bituminous shale. 
Where well developed it affords a very good quality of coal, and may 
be worked to advantage in a limited way to supply the local demand. 
I believe it to be the same as the Nelson coal found in the south-west 
corner of Effingham county, which is No. 16 of the general section and 
the highest workable coal in the State. 
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The main coals of the lower Coal Measures are probably from eight 
huudred to a thousand feet below the surface in any part of this county, 
and borings or shafts should not be encouraged unless parties are pre- 
pared to go to that depth. The coal seam reported to have been found 
tour feet in thickness in the boring at Xenia, could not have been lower 
in the series than No. 11 or 12, and if its thickness was correctly ascer- 
tained it is probably only a local thickening of one of these upper 
coals. Having been present at the time the drill passed through this 
coal in the Xenia boring, I can certify to the excellent quality of the 
samples brought up in the sand pump, but I could not testify as to the 
thickness of the seam. The distance to the lower coals is, of course, no 
serious impediment to their being mined successfully whenever the 
demand for coal shall be such as to justify such an expenditure of 
capital as will be required to open up a mine at this depth. 

Building Stone-—Saundstone of fair quality for building purposes is 
found at several localities in the county, and the quarries near Xenia, 
described on a preceding page, afford a freestone of superior quality, 
that is extensively quarried for exportation to St. Louis and other points 
where a stone suitable for architectural display may be required. This 
rock has a very even texture, dresses freely, and can be easily cut into 
elaborate designs for ornamental work. A rock similar to this in 
appearance outcrops on Raccoon ereek south of Flora, which probably 
belongs to the same bed, as the general trend of the strata appears to 
be from north-west to south-east. Other sandstones that afford a fair 
quality of building stone outcrop in various parts of the county, as has 
already been noted in the preceding pages. The limestone over the 
eighteen-inch coal seam in the northern part of the county will afford 
a very hard and durable stone, but requires a greater amount of labor 
to quarry it and prepare it for use than the sandstone found in the same 
neighborhood, and hence has been but little used. 

Time.--The only rock in the county that seems at all adapted to the 
manufacture of lime is the limestone above mentioned as overlaying 
the eighteen-inch coal at Lamkins’ mine, and outcropping at several 
other points in the north part of the county. This rock varies in thick- 
ness from two to four feet, and seems usually pure enough to afford a 
fair quality of lime, and has been burned for that purpose in a limited 
way at two or three points in the county. 

Iron Ore.—Bands of iron ore of good quality intercalated in a bed of 
shale was observed in two or three places in the county, especially on 
the upper course of Elm creek, and on some small tributaries of the 
same stream south-west of Flora and near the Wayne county line. 

Clays.—Clay suitable for pottery occurs on Mr. BOTHWELL’s place, 
one mile south of Clay City, and good brick clays may be found in 
almost every neighborhood in the subsoil of the uplands. 
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Mineral Springs.—At Mr. SarLor’s place, about eight miles east of 
‘Louisville, on the N. E. qr. of sec. 25, T. 4, R. 7, there are several springs, 
the waters of which have some reputation for their medicinal qualities. 
The springs apparently have their origin in the quick-sands below the 
drift-clays, and the water comes bubbling up very freely at numerous 
points along the valley of a small branch. Gas escapes quite freely 
from these springs at intervals, giving the water the appearance of 
boiling under a strong heat. After a short time the boiling motion 
ceases, and the water remains quiet until the escaping gas again sets it 
in motion. An analysis of this water has been made, and I was promised 
a copy of the result for publication in this report, but it has not come 
to hand. 

Soil, Timber, etc—The soil in this county presents no marked varia- 
tion from that in the adjoining counties, and need not be discussed 
farther in this place. Although much of the timbered land has been 
subdued and brought under cultivation since the first settlement of the — 
county, the rapid growth of the remaining portion, with the addition of 
the brushy lands, which, ‘since the annual fires have been kept down, 
have been covered with a fine growth of young timber, has nearly or 
quite kept up the original supply, and there is probably about as much 
timber in the county at the present time as there was in its early settle- 
ment. 

We are indebted to Mr. H. S. Warson and Mr. S. JoHNsSON, of Louis- 
ville, for important information and personal assistance while prosecu- 
ting our work in this county. 


CHAS Pen ma elelele 


CUMBERLAND, COLES AND DOUGLAS COUNTIES. 


Cumberland county contains eight full and four fractional townships, 
making a total area of 336 square miles, and is bounded on the north 
by Coles county, on the east by Clark, on the south by Jasper aud 
Effingham, and on the west by Effingham and Shelby. The Embarras 
river traverses the county from north to south, and this river and its 
tributaries are the only streams of any note within its borders. The 
central portion of the county along the river and its affluents is well 
timbered, while the eastern and western portions are mainly prairie. 
The bottom lands along the river are usually from a half mile to a mile 
or more in breadth, and heavily timbered with the usual varieties of 
timber found growing upon the bottom lands in Central Illinois. The 
prairie lands are from seventy-five to one hundred feet above the level 
of the river, and are generally rolling, though occasionally tracts of 
level prairie are to be found. 

The superficial deposits of this county comprise the alluvial bottoms 
of the Embarras and its tributaries, and a considerable thickness of 
gravelly clays and hard pan which increases in depth to the northward. 
In the southern portion of the county the drift deposits range from 
twenty to forty feet in thickness, consisting mainly of brown or buff 
gravelly clays with numerous bowlders; but to the northward this 
thickness is increased to fifty or seventy-five feet, the lower portion 
being a bluish-gray hard pan similar to that seen in Clark, and described 
in the report on that county. Bowlders of considerable size are not 
uncommon, and native copper and also specimens of the sulphuret of 
that metal are said to have been found in the drift gravel in this county. 
A bed of potters’ clay of fair quality is found in the drift clays in the 
vicinity of Greenup from four to six feet in thickness, from which a fair 
article of stoneware is made. 

Coal Measures.—All the rock formations of this county below the 
drift belong to the upper Coal Measures, and include the beds interve- 
ning between the Quarry creek limestone of Clark county and the 
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Shelbyville coal of Shelby county, making an aggregate thickness of 
200 to 250 feet. Not more than one-half of these beds are exposed in 
the county, and we have to rely on the borings made at Greenup, and a 
general acquaintance with the outcrops in adjoining counties, for a full 
description of the strata. 

The following is a record of the bore made just north of the town of 
Greenup, by Messrs. DUNLAP & Co., in 1866, for oil: 


Ft. 
pA] Otero ee carnal Sale ere ea mine eee eit eaters ene anee me rioete cinienicceeeioet mace gets nstereta 51 
Ba. REVI R ING Sasce cco ceece SSeS Sa SSO ACO RO NERS SS OSOHOS ECHO 6 ROR OCHOCHETE ASOD HONS H SESH Oe AEHECeHOneS 11 
SL RUWID- s-nccpsccadsceccdcsodaess RccomeceABbCCeaCS 102 
4. Black bituminous and gray shale .......-.......- ooadeas aon 5 aN 
oem verynard rocks (lim estone)t) seat anececeeseneece nes eeae ee ceeate eee ee tec ecccrsecrereeses 5 
Gap Graysshale and sandstone ses cae saceins selra re ecetenaicoe neice cia cine etlnae sicinte eens stents sens enn 69 
Us, AWAIT Gen TO ET OIRTE sa 3555 eSuaaccasdecdodasdadbcns atandsecuadodacdbecauudasoactepdosaads 45 
GL SENG RAT Ok cecacose crescece San Cob S cogs OSB ccHSCOEQHOsEonass SoddeocadadsoaaaRagananoqesodnoononES 35 

335 


The very hard rock No. 5 which was found here at the depth of 181 
feet is probably the Quarry creek limestone. Another boring was sub- 
sequently made by Mr. TALBOT near his mill at the railroad depot, for 
coal, and the following is his report, given from memory : 


on Ft. In 
1. Soft sandstone...-........... KcecoodcacannbooScoanaat noacaccong eco Sdasenodocososscad oon 15 
De (ERAT ELE G: csoccacsoScbcestonenaceqonecareciocsodsoncononTopademocacoddaccerecocosaacansoc 65 
3. LIEGE CH Ee cceanseseeoccasocccHadacconacnaiisede cod cEsanDSot coos uccadagSDdoTéaaNRgcuEdod 2 
Seep Hardsandsonlesnncseaemanme neem cane eese eee ane necean ets eeciacesisincacicciseccieslcscices! 8 
Dae bale; darkicolored towardsitho bottom see ane ee a nescence heer ieee eel caeee esti 20 
Gap Hard sRanOStOll © selre secre atatae wemmte eee areata nee ate alee ete tele nia inieline cieisfofeos=isietelats stels 5 
Tic RG secce de cerasesSe cc Caccc ce cabenoeaTceEeSeSeeHesocHScEaLaceodcon SocauasaecguDdEEace0sON 8 
Some Darkshardirockyeemene ss eaceeee cre cmenena sccm eae ceese neem tecieesemeecseieinaicseeisiciets 4 
CL .RMEIG: soc soe seeecoenssceeonbosdodeoacs ondiecntadoacsedinbosossesdouedeg RdoSbéodacaasonaobed 13 
102) Hard)rock, probably limestone: <n. nooo ccc ce ceca cece ense an cinncnecceesnraeclcesasccen. 3 
Hi, RIGS canst aescacrccodteccaredodootacnsEsicacbsoocnobcscadedeecdousecadcssdosebocasSedsoq 17 
TO). TIER AUR Es - oa eco soc DOOC one TOCoNEC CADRE SE Cons cECanSooconu adc aaoncHounOScoDOnGUoSE 5 
TRY On re cere recon snosedencasacoosoccQ00cE Jac ocCOecCccACUS coc BEG oCbdaBSCCUDDSabaoSconadced4dN 0 3 
10 (OPS GUEIO ccpececcocecceuccccoontcocudcencccapassacogacenuocdacsada co0cbuoaQDORESoCdSqH6c5 20 
Pee DIAC OC Kate eee ee eiclen sina sence aaiacaae nore sccisedecena cia side taine ciecciesecincisecincia(ecistcls a 
TG DUES EI EC repeat eee ses cee cea ESE OCH Osea CES EE IDOE COED Do EBB Os HdocoEnCdenaoSocccabOSondD 8 
Mga LOR ORG ep osacccencceanoccconaceecC aban aE DoS SoTOnC EBD CanCaoD ant Ecendosncdnaose6au0deD0 8 
TRS. (O60 a ceeeec ce ceoncnoscéascaccnSnHt daosccoccaEcEsaaEcadcocondadtooddosepoobocsasodon 0 3 
1G LOA BST coke er cee tees CECA CTC HE HEA DAE COC TCO DN UEIO SCHED CASES COOBSOBADDDEDEOSODONS 4 
PAs (IE an) 0 Ee oe meccosecencocesont CaSO CSO EUREELCOO0 OO UE STOOD ED OEBAODIOOOOUCOOOOS 16 
223 2 


As this boring was made especially in search of coal, it is probable 
that closer attention was given to the character of the beds passed 
through than at the other, and the section reported corresponds much 
better with the outcrops in Clark county. The hard rock, which I 
presume represents the Quarry creek limestone, was found in the Talbot 
boring at a depth of 140, while at the Dunlap well it was reported at 
131 feet, although the latter well was commenced at a level at least ten 
to fifteen feet below the former; hence we may infer that the reported 
depth of the boring was no more reliable than the character of the 
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strata that were penetrated. Both these borings commence below 
the Fusulina limestone which outcrops in the bluffs of the Embarras 
from the bridge west of Greenup to the north line of the county. 

In the bluffs of the Embarras, one mile west of Greenup, we find the 
following section at the bridge on the old National road : 


In. 
Gravelly drift clay, buff, yellow and ash-gray 
Thin bedded micaceous sandstone...../..--....------++---- 2 @ 
Argillaceous shales, with a streak of coaly matter -16 
Impure ferruginous limestone, (Fusulina bed) 1 6 
Thin bedded sandstone and sandy sheales.....-- --15 
Slope\covering)shalesitorivenbed-ncsssreceecceeascrsse ee oassaececineeeesssecheeascsectecerioes 12 


A mile north of the bridge the limestone thickens to three feet or 
more, and is a nodular gray argillaceous rock, rather more calcareous 
than at the bridge below, nodular and thin bedded, but containing a 
few of the fossils that are more abundant in it near the north line of 
the county. This is the only limestone found in the county, and varies 
in thickness from 18 inches to 8 or 10 feet, or more, at the different out- 
crops examined. It is usually too argillaceous to slack freely when 
burned, and too nodular and irregularly bedded along the Embarras to 
furnish a good quality of building stone. 

The sandstone underlaying the limestone in the above section affords 
layers from 6 to 18 inches in thickness, and was used in the abut- 
meuts for the bridge at this point; but not being carefully selected, the 
shaly layers soon gave way, endangering the whole structure so that it 
had to be abandoned. 

On the branch north of the town of Greenup, where the oil well was 
located, the following beds outcrop in the bluff on the south side of the 
stream : : 


Feet. 
Wellowidrifticlays: toc scesct ses cee see ae eee ae ee ee oe cee ee ae een a ne ee eee ao sieaer emacs 10 to 12 
Nodularebroworim pureplim estoness scar ses- ese cee eee nee seer cioseee cessor eee eeeaseeeene 1s to 2 


Sandy and argillaceous shales, with thin layers of sandstone, to the creek bed 35 to 40 


A short distance above Ryan’s ford, and about two miles below the 
north line of the county, this limestone is well exposed, showing a bench 
of rough, irregularly bedded, brownish-gray, nodular, argillaceous lime- 
stone, from 8 to 10 feet in thickness, outeropping just above the bed of 
the river. The upper part of the bed is of a brownish-gray, and the 
lower part a greenish-gray color. Numerous small fossils were found 
in the limestone at this locality, among which were the following well 
known species: Athyris subtilita, Terebratula bovidens, Retzia punctu- 
lifera, Rhynchonella Osagensis, Spirifer cameratus, S. lineatus, S. plano- 
convexus, Fusulina cylindrica, some undetermined corals, ete. The lime- 
stone is underlaid here by a greenish clay shale, of which not more than 
two feet in thickness was visible above the bed of the river. Descend- 
ing the river from the ford towards Greenup the limestone gradually 
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rises in the river bluff, and four miles below Ryan’s it is found about 
twenty feet above the river level, associated with sandstone and shale, 
forming the following section : 
Thin bedded, nodular argillaceous limestone 


Evenly bedded sandstone. -.........-...--..-- 
Sandy shale, with thin layers of sandstone... 


The Fusulina cylindrica and several other. species of the fossils enu- 
merated as occurring at Ryan’s ford were found here, but they were 
less numerous than at the other locality. 

On Mr. CULLUW’s land south-west of Jewett, the S. E. qr. of the 8. 
W. qr. of sec. 26, T. 9, R. 8, a quarry has been opened in a hard bluish- 
gray micaceous sandstone, of which some § to 10 feet is exposed. The 
rock is very hard, and affords a durable building stone. A quarter of 
a mile below this quarry, on the main creek, sandy shales form the 
main portion of the bluff, overlaid by a hard, brittle argillaceous lime- 
stone, which was seen only in tumbling blocks, indicating a thickness 
of about 18 inches. The beds were nowhere well exposed, but seemed 
te hold the following relative position : 


Ft. In 
Hard gray micaceous sandstone = 8 to 10 
Em purejliin CS LONGs= sees ae eases cose een aee ences 1 6 
Blue and brown sandy shales 25 to 30 


Following down the creek these lower shales appear at intervals in 
the bluffs of the stream nearly to the bridge south of Jewett. North 
of the bridge towards the town several quarries have been opened in 
the same bed of sandstone that appears on Mr. CULLUW’s place. 

On Long Point, a tributary of the Embarras, which enters the main 
river from the eastward six miles south of Greenup, we were unable to 
find any outcrops of rock, the bluffs of the stream being composed, so 
far as could be seen, of drift clays from 30 to 40 feet or more in thick- 
ness. 

On Webster creek, sec. 33, T. 9, R. 8, a thin coal is found from 4 to 6 
inches thick, associated with the following beds: 


No. 1. Blue and brown argillaceous shales.......-......0200000+cceccecenceece-ceneoe oe 
No. 2. Band of brown argillaceous iron ore, with fossils 8 
ENO.) 3) 1 ONALY<ClAyzos von = asa se ee tice seen eons a ease eeeee BE 4 
Wabty ONE ocecce Ss peccnopec eee eau AC HEN OIE HOS O OES A SEC BO SU CED OO bEOCS BORD EOSEo Rasen 6 
WOEGE Join OEIC perce eee congeceCnn OL COC ODI SECO HOD OHO OOOO THOOSOSBEne 

No. 6. Clay shale, partially exposed 

No. 7. Concretionary sandstone and sandy shale 

No. 8. Gray and brown impure limestone..........-----+--00-e0ceence ner ceen cee cecns 

INOS me ALkaeT ays SAN. YgSN Alesana smac lea claims mete wlrlelateleere'= -lelelelalalelelelelaiel= <(ela-c(a(slaielaicinie 20 to 25 


The band of argillaceous iron stone, or more properly speaking an 
argillo-ferruginous limestone, contains numerous fossil shells in a fine 
state of preservation, among which the Huomphalus sub-rugosus was 
most abundant, associated with Aviculopecten carboniferus, Yoldia sub- 
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scitula ? Phillipsia scitula, Pleurotomaria spherulata, P. Grayvillensis, 
Ehynchonella Osagensis, Productus longispinus, P. Lasallensis ? Entolium 
aviculatum, Bellerophon percarinatus, Polyphemopsis peracuta, Macrochei- 
lus inhabilis, Nucula, Orthoceras, Nautilus, Lophophyllum proliferum, ete. 

The impure limestone, No. 8 of the foregoing section, I am inclined 
to regard as identical with the Fusulina bed, although I could not find 
the characteristic fossils in it at this locality. This limestone thins out 
in the south part of the county, and the most southerly outerops observed 
contain few or no fossils, but the outcrops are so continuous on the 
Embarras and its western affluents that there seems to be no doubt 
that they all belong to the same formation. 

In Coles county this limestone continues along the valley of the 
Embarras at least as far north as the mouth of Brush creek, where it 
overlays a seam of coal, No. 16 of the Illinois section, while the 6-inch 
coal in the foregoing section most probably represents the thin coal, or 
highest seam of the general section. 

Prof. Cox reports a coal seam about a quarter of a mile west of the 
county line in Shelby county, which from its thickness and general 
character agrees very well with the Shelbyville coal, or No. 15 of the 
general section. ‘This is on Mr. HANCOcK’s place on see. 12, T. 10, R. 
6, where the following beds were seen: 


Ft. In 
Bluey argillaccousss hale wear teceratelarntate a atmcrae am me alata aetene et ataiame aie ala atelnela alata be ateintotataiatela etetereieel= etaleteler 3 
SPE CIES joachoncto cose ens oocUdce aco ndaan6 sna seesaceecananenssticdashdacscoscesscoascodessesee 8 
(Oi ae Soar onSpeeeSEScanee CeécocncdosucHscoodaecsonasbaceseosddasobnscossensescodssccsesoedce 1 6 
Slate parting.......--------------- wane cc cncwaeccnnnnn en -cnennnsanenscnencnresncercccssncccsnsas Q 3h 
Coal Shardlandeim pure se cscrersretiaeleteretretare ere etetata eles mete ete ata ole ew telat ete erate miteeteraleeeteete tren 1 


About 200 yards west of the point where the coal was opened, on a 
branch of the Little Wabash river, there was ten feet of blue argilla- 
ceous shale above the coal, which further down the stream gives place 
to a thick bedded sandstone.” 

He also reports the Fusulina limestone on Bear creek, sec. 22, T. 10, 
R. 8, near Mr. JOHN PRATHER’S, where the bed is 4 feet thick, overlaid 
by 20 feet of sandstone. At Prairie City the limestone was passed 
through in sinking the well at the mill, and found to be 4 feet thick, 
with shales above and below it. : 

The trend of the strata in this county is evidently very nearly north 
and south, as the course of the Embarras is on nearly the same geologi- 
cal level through this county and Coles for a distance of 25 to 30 miles 
or more, and the dip, if any, is apparently to the westward. There are 
no streams in either county that intersect the general outcrop in an east 
and west direction, and no connected section of the outcropping forma- 
tions could therefore be made. The small streams do not cut through 
the heavy drift deposits, and hence exposures of the Coal Measures are 
only to be met with on the Embarras and the lower courses of its main 
afiluents. 
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Eeonomical Geology. 


Coal.—No workable coal outcrops in this county, unless the seam 
mentioned above as occurring on the waters of the Little Wabash just 
over the line in Shelby county may be found in the north-west corner 
ot Cumberland. The coal below the Fusulina limestone in Coles county 
seems not to have been developed in Cumberland, and the seam above 
the limestone is too thin to be of any practical value. For deep mining 
in this county a shaft would have to be carried down from six hundred 
to a thousand feet to reach the main coals of the lower measures. This 
would require an expenditure of capital that the present demand for 
coal in this county would scarcely justify, and hence it will probably 
be some years before any serious effort to reach the lower coals will be 
made. In the counties laying west of this, including Bond, Fayette, 
Montgomery and Shelby, according to the report of Mr. BROADHEAD, 
it is about six hundred feet from the Shelbyville coal (No. 15) down to 
the Danville seam (No. 7 2), which would be the first one of the main 
coals that would be reached here, and if that failed to be well developed, 
about a hundred feet more would have to be penetrated to reach the 
next workable seam below. 

Building Stone.—The best building stone met with in this county is 
the sandstone south and southwest of Jewett station, and that quarried 
in the vicinity of Greenup, in the bluffs of the Embarras. The former 
is a hard, gray, micaceous sandstone, that stands exposure well, and 
may be relied upon for bridge abutments and culverts, as it will proba- 
bly resist successfuily the influence of frost and moisture. The other is 
a rather soft, brown sandstone, that will answer well for dry walls, but 
liable to crumble on Jong exposure to the elements. The Fusulina lime- 
stone, where sufficiently thick bedded, will also furnish a fair quality 
of stone for rough walls, aud several quarries have been opened in it in 
the northeru and western portions of the county. 


Lime.—The limestone just mentioned, which is the only rock of the 
kind found in the county, is too impure to make a good lime, though we 
saw one or two points where an attempt had been made to burn it, but 
evidently with indifferent success. At some points it looked as though 
it might possess hydraulic properties, and it is quite probable that by 
burning and grinding a very good water lime might be made from it 

Iron Ore.—Bands of kidney ore or carbonate of iron of a fair quality 
were found at several points in the shales over the Fusulina limestone, 
but in too limited quantities to be of any practical value for smelting 
purposes. 
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Sand and Clay.—Clays suitable for making brick may be found almost 
anywhere in the subsoil of the uplands, and sand for mortar or cement 
occurs abundantly in the valleys of the streams. 

Soil and Timber.—In the southern part of the county the soil is rather 
thin, with a subsoil of light drab-colored clay, but in the northern por- 
tion it is darker colored and more productive, and has a subsoil of yellow 
clay. Much of the prairie and a portion of the timbered land is rather 
flat and requires thorough draining to make it productive. The bottom 
lands on the Embarras are from a half mile to a mile or more in breadth, 
and were originally covered with a heavy growth of timber, but portions 
of it have been cleared and brought under cultivation, and are very 
productive, though subject to occasional overflow. The varieties of 
timber in this county appeared to be about the same as in Clark, and 
need not be enumerated again here. A supply of water may usually be 
obtained in the gravelly drift clays above the hard pan, but at some 
localities it can only be had by boring or digging through the hard pan 
to the quick sands below. 


CoLES CoUNTY embraces an area of over five hundred square miles, 
and is bounded on the north by Douglas county, on the east by Edgar 
and Clark, on the south by Clark and Cumberland, and on the west by 
Moultrie and Shelby. The principal water courses in the county are 
the Embarras river, which traverses its eastern portion from north to 
south, and the Okaw or Kaskaskia, which runs diagonally across the 
north-western corner of the county. The greater portion of its surface 
is prairie, though there are belts of excellent timber skirting all the 
water courses, and the southeastern part of the county along the 
Embarras and its tributaries is heavily timbered. 

This county lays-in that portion of the State where the drift deposits 
attain nearly to their maximum thickness, and bowlders of considerable 
size are quite commonly to be seen on the surface of the prairies but 
partially imbedded in the soil. The total thickness of the drift in this 
county ranges from fifty to one hundred and fifty feet or more, the upper 
part consisting of a variable thickness of brown or buff gravelly clays, 
and the lower of blue clays or hard pan, the latter sometimes underlaid 
by gravel and quicksand. 

In the boring for oil at Charleston, fifty-five feet of drift was reported 
as follows : 


Ft. 
Soilland+yellowiclay sen mcemerienince seeacer neekceaeeeemanisesnant neean cites secne eee eee eee ee 18 
Sand\and/gravellj-- somaecsce elena cee ene ae eo eer eeeesee eae pheceoccactsacconcases 8 
Blueiclay, (hard-pan) == cee sass pee eine teeeecicisese ee cc ee ccice cere acces eee eet . 16 
Bowlder‘clay. .2:2 2222s sc ccs cee sie eat acs acento Mee eo ene eee ee te ne Foe eee eee ee 13 


At Mattoon, wells have been sunk from seventy-five to one hundred 
and fifty feet without reaching bed rock, and all the way through drift 
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clays and gravel, and sometimes without obtaining even then an ade- 
quate supply of water. 

At Mr. TREOPHILUS VAN DOREN’S, on Kickapoo creek, there is a 
deposit of chocolate-colored sandy loam two and a half to three feet 
thick filled with fragments of partially decomposed or carbonized vege- 
table matter which was once without doubt a surface deposit. It is 
associated with a bed of brownish-gray pipe-clay, and is overlaid by 
gravelly drift clays. This old soil has been passed through at other 
localities in digging wells in this county, at a depth of thirty to fifty 
feet from the surface, and its position appears to be below the drift 
clays, and above the quicksands that usually form the lowest part of 
this formation. The gray pipe clay at VAN DOREN’s is apparently a 
good potters’ clay. In digging and boring through the drift deposits in 
this county, veins of inflammabie gas are sometimes struck about the 
horizon of this old soil, derived probably from the partially decomposed 
vegetable matters with which it is filled. Trunks of trees and smaller 
fragments of wood are frequently found in sinking wells through the 
drift deposits in this portion of the State, and these constitate the only 
fossils hitherto obtained from it in this county. Probably if the quick 
sands below the hard pan were accessible, some remains of fresh water 
or land shells might be obtained from them, but no traces of either fresh 
water or marine animals have as yet, so far as I know, been found either 
in the brown clays or the blue hard pan of the drift. 


Coal Measures. 


The stratified rocks of this county all belong to the upper Coal Mea- 
sures, and correspond very nearly to those already described in Cum- 
berland, except that the Fusulina limestone is rather thicker and more 
evenly bedded in this county than itis further south. The course of the 
Embarras river still follows the trend of the strata, and the limestone 
alternately appears above and then sinks below the level of the river 
bed. 

At Hanging Rock, just above the Cumberland county line, a bed of 
soft concretionary savdstone may be seen at the base of the bluffs, 
extending from thirty to forty feet above, and also projecting below the 
level of the river bottoms. It shows no regular lines of bedding in the 
lower part of its outcrop, and the rock is so soft and crumbles so easily 
under a blow from the hammer that at some localities it is difficult to 
obtain a good hand specimen. A little further up the river there is 
about fifteen feet of dark-bluish shale cropping out beneath the sand- 
stone. 
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At McCann’s ford the same limestone apparently that was left at 
Ryan’s ford just below the north line of Cumberland county, appears 
in a bench on the west side of the river, where it is underlaid by ten or 
twelve feet of sandy, micaceous shale. The full thickness of the lime- 
stone was not seen here, the upper part having been cut away in the 
erosion of the river valley. The limestone is said to outcrop again a 
mile above McCann’s, but I did not find the exposure. No rocks are 
seen on the east side of the river above the ford for two or three miles, 
and the hills, which are from a hundred to a hundred and twenty-five 
feet in hight, were mainly composed of drift material. The following 
section shows the relative position of the rocks found in the south 
part of this county: 


Ft. 
Soft, brown, micaceous, shaly sandstone, passing down into an unstratified concretionary mass.30 to 40 
Sandy)and argillaceons)Shales 232-21 os-sccersa cs ese cociceneeeeeceecincecececsouesceeresseeeceeee 15 to 20 
Rough, gray, unevenly bedded limestone... ... 22... 2.22 .2- cece nen tee ce nnn ene wenenn nr eneccesens- 8 to 10 
Dark: gray micaceous Shale rset cic a ans latm cise mae ete mim elem wma ela lec cle maleated ater 10 to 12 


The coal which is found beneath the limestone higher up the river 
seems to be undeveloped here, as it is also in Cumberland, and no indi- 
cations of it were seen south of the road running east from Charleston. 


Three miles a little south of east from Charleston, near the bridge on 
the road to Westfield, the sandstone which forms the upper division of 
the foregoing section crops out at the foot of the bluff on the west side, 
where quarries have been opened in it for building stone. This sand- 
stone is considerably harder here than at Hanging Rock, and affords a 
very good material for bridge abutments, foundation walls, etc. The 
lower tweuty feet of the bed here is but partially stratified, but the 
upper portion is evenly bedded, and as it hardens on exposure it affords 
a very good building material. Near the bridge there is an exposure 
of about fifteen feet of argillaceous shales with bands of carbonate of 
iron, and just at the water’s edge below the bridge there is a partial out 
crop of the upper part of the limestone. The outcrop of sandstone at 
the quarry measures thirty-three feet in thickness including some shaly 
layers at the top of the exposure. 

A half mile below the Westfield road on the river, Prof. Cox reports 
the following detailed section, but whether above or below the main 
sandstone is not stated, though they are probably above that rock : 


Ft. In. 
“ Gray, friable shale, with several bands of iron stone ....--.-.-..-----2----2020 secon ee eee eee 20 
EROSSHIfELOUNSMLON SLONG: osaccecssecsas ces asceensen=cm ace ra=alease macs cletsiaas aaiemeeeem cee e eet 0 6 
Hriabie shale cesecessconsesccerneesen sent an sccemaeterecossee tacrencrcSesnaseteeeee eee 1 
Blacksshaleyoncsassascesmctemacs cnem aes ee eee tee ates a aleteln mere alates tanta iataatae eterna eee yee 0 8 
Gray clayshalojn cc esecccer aces season viseesanieasseence seem esieaecaceene! CARDOSO HASSE nbaesDaee 5 
JET HUI Rese Shas ga ccn Sana ODS SHO ESE SOcoUadome danaeShbsadosoonqUuONsHEesbasHcosaSésdoonoes 0 °2 


Handstone feem secs ee eae wee ne seen aan anaes eta anen ie ale sts lnieialeleae ete cia clasts aati eee ae 
. He also reports the following beds.as occurring above the sandstone 


on the river three miles east of Charleston: 
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SDT Fe pepe eC QRS ROE CEO R CEE BESO RE CU ROOC COLO OCR CR COH OS IEEE SESE CACORIBEESOODS ACCA DECOOCEGIOHS 
Buff argillaceous shale -..-...-.-- 
Calcareous shale, with fossils --. 
Gray iron stone, with fossils...... 
Brownish-black shale, with fossils. . 
Black hard shale 
Blne'shalersas.s- 5225-0 6 - acces cees 


Above Baker’s mill, which is located on sec. 25, T. 12, R. 10, he 
reports a similar section, that shows a thickening of some of the beds: 
Ft. In, 


“ Covered slope é00 SeoRCCOOECE ECE caqUaqOSs0RAdSSo0C9 40 
Limestone, with fossils....... S we ht 
Gray shale>=222---- =. - 5. an eee Soot Of aa 
BlaGksahal ater eee omen ene ne eae sees Stae ----8 to 10 
Calcareous pyrite band - Soe cocs occ ereeeeet Boseenessuoade 0 3 
Blueyah aleve ss eee oo ae as TR a a noes aes a oes Soa ee a 
Sandstone, thin bedded at the top and heavy bedded below 20 to 30” 


On another ravine leading to the river he reports the following sec- 
tion, showing still further changes in the lithological character of the 
beds above the sandstone: 


In, 

SO EM GS LON Ore ene eres roa cinee ace secinan ae cocnaes soneate eae aera cent etecaaenissseccssweree 6 

BGUIMINOUS | SURO see mee tee He core e esa ae cae ete eo cass me acecee yi etmccccses bo 8 

Gratysslal geese nan eae oct ae see a ea a oe aaa nen een aecoaccen cise sats 

Decomposin 

SaNOS LONG eee asmae wees seat e aan aera 

Goalis==---2 >= 3 

Blue clay -----..- 3 

Coal tesa. 2-2. vecetewces oe eees By 

Blue shale, with fossil plants --- 

Brash) coal nse acc saccceneee 1 


Blnearpillaccous shalepe es seaa- nee seceewonnseee er scesacecce ese. ewe cece tjaser-iaena n= 
Solid sandstone, not measured.” 


At the old mill on the Pole-cat creek, known as the Whorl mill, the 
following beds are to be seen : 


Ft. In. 
Sandstone, in thin beds, with pebbles in lower layers 10 to 12 
TIERONE GER EG ee ep RR ECR CREE CERES CE COIS CODER EEE OREREOnR OSS HECOSanOuaS acc ceceeeeeneee 0 10 
Clay shale -----—--- nee. 6 to 8 
CGE p ecceecce cd cnccec tener eC CeCe CEC CE RE CUc cece COCS CCOBE RH DUD DOOR CD ACO CHIE ROO NOOUOBOOORHOEHEaSsO0d 0 3 
RU GRRE Caner perc can cnScsoC OOD CROCE CONOR COI EO SHEE ROSE CECE HOSOI OSE COE DOGOUOSEHES 2to 3 


About two hundred yards to the westward of the mill the sandstone 
extended below the bed of the creek, showing a decided dip of the strata 
in that direction. This locality was visited especially on account of the 
reported occurrence-of silver or some other valuable mineral at this 
point, but the reputed silver proved to be nothing more than the glit- 
tering scales of mica which was very abundant in the sandstone. 

On the Embarras, about a mile and a half or two miles below the 
mouth of Brush creek, a hard brown argillaceous limestone from eight 
to ten feet in thickness outcrops above the bed of the stream and over- 
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lays a seam of coal that has been worked to a limited extent in this 
vicinity. This limestone is rather darker colored and more heavily 
bedded than the Fusulina limestone of Cumberland county, and might be 
supposed to belong to a higher level, but on comparing hand specimens 
I found it-resembled its equivalent, the limestone over the Nelson coal 
in Effingham county, rather more than it did the specimens from Cum- 
berland. However, these upper Coal Measure limestones are somewhat 
variable in their litholological characters, and though I did not find the 
Fusulina cylindrica in it in Coles county, I am still inclined to believe 
that itis a representative of that limestone. The fossils found here 
were Spirifer cameratus, S. lineatus, Productus longispinus, Spiriferina 
Kentuckensis, Athyris subtilita, Platyostoma Peoriense, a delicate coral 
allied to Cyathowonia, and joints of Crinoidea. The section seen here 
was as follows: 


Brownish-gray unevenly bedded limestone 
Dark shale 


Higher up stream towards the mouth of Brush creek, some ten or 
twelve feet of sandy shale with bands of carbonate of iron are seen 
under the beds in the foregoing section. 

A shaft was sunk for coal in this vicinity on the S. W. qr. of sec. 21, 
T. 13, R. 10, near the bank of the Embarras, the following report of 
which was furnished to Prof. Cox: 


Drift clay... 


Clay shalei(soapstone) i= essere en a= neem nens =e eenne 6 nee e meat en ane sees ma seen anne emeeceee 3 
Soft blue sandstone 5 


Clayeshaletaceceseresecesten = 
Sandstone ..- 


Clayishaleiercssecsacqceee ance 
Hard bluish sandstone. ..-.--- 
Dark clay shale (soapstone) 


The foregoing sections on the Embarras river and the boring at 
Charleston by the Charleston Petroleum and Mining Company, affords 
the only data for determining the geological features of this county- 

The following is a correct copy of the record of this boring: 


Soil'and) drift Clays ns aan ae eee een ee aw we meen anno ener a a eee 55 
Yellow sandstone. .-. 
Hard limestone..--.- 
Shell rock (shale ?)- 
Goal: Noocl6°22-se-ee 
Hard slate (shale ?)...-- 
Clay shale (soapstone) -------- 


Aan kwWwwn re 
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Ft. In. 

Gi TERR EG cease ca sonsdidoupaduecesnoas co boostodnenacebs co acaddcHe an dogoSoadoS pHdESEsoEGen 3 
Ds © YTD) SATIN RIT Ose ecg cece Sas DS SSN Sea OSS ISS SUCH OD IE ECO DSOOB COGS RQSSSE GUdSesighqUESeSeHes 12 
HOSS Shalelandshalyislateseaneaa saeteee nas anaes ces sem sites acl ass nelmanaleiniaeajemaleteisterasielaataaiieleiseie]-1-10 26 
mH eo OTT Bax Rhy g bh} 3 os ae ee SESE ROSE SS CHEERS C IS SERCO CEE SEES SSR Nears ahaa el 2 
SD EEE RECH SH AL steer asa aloe ale ieee ole male ceo aet(ajetenoisisianistaiaiane dalareta\siecicte siesta cjaleise 15 
IBL (HING GIR E) nek ose Aisne coaneec sosce ceing ASU SO DDE Ses Oo nS USSinde SECC On beRep usSSeseaeeosooUsec0CKE 10 
TAS Bites Ines LONG semen see ae ee eee ne eee netomat menace asana san sinertana memes 8 
Te: STRAITS cco cocesoseneaadccnecaneccopeppondoSncboSaTSHeDSboncuBcSTESooDSeccCORS 14 
TP2. SURAT RING ae he ne GSES oes aOs aS coRSRoScOnoCeAT Ne sSeGOodnCoR oS ScOSPECooSScCenSGs 13 
iyi. RRS OER Es cen sao odosedo cons soensadécosdoricssonecoods ceoneuacedsousasascopdoossbsencua 27 
31 


TEL GTGR NG oooh cag tens tooo S Oc ace TBS CCE Sa COS COSA boSSscaaueseebososcasacéeseonobdedsdsnas 

The limestone No. 14 of the above section, I believ® to be the Quarry 
creek bed of Clark county, and the distance between that bed and the 
limestone of the Embarras, (No. 3 of the section,) which is here only 
about 93 feet, while at Greenup it is 130 feet or more, shows the same 
thinning out to the northward of the beds above the Quarry creek lime- 
stone, that was observed in Clark county in the strata below that rock. 
Hence, the main coals, if found fully developed here, would be reached 
at a depth somewhat less than in Cumberland. The total thickness of 
the outcrops to be seen along the Embarras river, in this county, does 
not exceed a hundred feet of Coal Measures, and includes the horizon 
of coal No. 16 of the general section and the thin coal above it. Coal 
No. 15 should be found underlaying nearly the whole of this county, 
if it has not been cut out by denuding agencies. It is the thickest 
of the upper seams, sometimes attaining a thickness of 24 to 3 feet. It 
has been worked for many years in the vicinity of Shelbyville in shafts 
and inclined tunnels, and affords a semi-block coal of good quality. 


Economical Geology. 


Coal.—No outcrop of a coal bed thick enough to be worked to advan- 
tage was found in the county, and unless No. 15 may be found beneath 
the heavy drift deposits in the western part of the county, there is no 
hope of obtaining an adequate supply of this indispensable article of 
fuel without sinking to the main seams in the lower part of the Coal 
Measures. A shaft from six to eight hundred feet in depth might reach 
No. 7 or the Danville seam, but it would require one more than a thou- 
sand feet deep to reach the bottom of the Coal Measures in any part 
of this county. cork 

Building Stone.—Sandstone of a fair quality for building purposes 
may be obtained at various points along the bluffs of the Embarras 
river, and the rock obtained from the quarries near the Westfield road 
appears to be a durable stone, can be easily quarried, and has been very 
generally used for the supply of the adjacent region. In the southern 
portion of the county the rock is comparatively soft, and at the few 
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outcrops examined did not promise well as a building stone. The lime- 
stone which outcrops along the river is thicker bedded than in Cumber- 
land, and between the railroad bridge and the mouth of Brush creek 
quarries have been opened in it at several points, where a hard brownish- 
gray limestone in beds from four to eighteen inches thick has been 
obtained for building purposes. The western portion of the county is 
quite destitute of rock of any kind except the drift bowlders found 
. upon the surface or in the valleys of the small streams. 

-Lime.—The limestone on the Embarras is too argillaceous to be sue- 
cessfully used for making quick lime, and as this is the only limestone 
of any considerable thickness found in the county, some other region 
must be depended on for a supply of this article. ; 

Clay and Sand.—Brick clays are easily obtained from the subsoil in 
almost any portion of the upland, and a potters’ clay of fair quality is 
found in the drift deposits on the Kickapoo. Sand can be readily 
obtained either from the beds of the streams, or may be found in many 
places interstratified with the drift clays. 

Tron ore.—Banis of carbonate of iron in small quantities were found 
interstratified in the shales above and below the heavy bed of sand- 
stone that forms the lower portion of the bluffs on either side of the 
Kimbarras river. 

Soil and Timber.—The prairies in this county, which constitute by far 
the greater portion of its surface, have a deep, black, loamy soil, highly 
fertile, and ranking among the best prairie lands in the State. On the 
timbered ridges adjacent to the streams the soil is thinner, but never- 
theless productive, and especially adapted to the cultivation of wheat 
and other small grains, clover and fruit. On these ridges oak and 
hickory is the prevailing timber, but as the surface becomes more level 
toward the prairie region, we also find elm, linden, hackberry, wild 
cherry and honey locust, and on the bottom lands along the streams 
cottonwood, sycamore, ash, red birch, willow, coffeenut, black walnut, 

‘ white and sugar maple, etc., ete. 


DouGuLAs County is bounded on the north by Champaign, on the 
east by Edgar, on the south by Coles, and on the west by Moultrie and 
Piatt. It embraces eight full and seven fractional townships, which 
give it an area of about four hundred and ten square miles. The Okaw 
or Kaskaskia river drains the western portion, and the Embarras the 
central and eastern portion of the county. These streams are skirted 
with timber, but the greater portion of its surface is prairie. 

The whole area of the county is covered so deeply with drift clays 
that there is no outcrop of the underlaying Coal Measure strata in the’ 
county. From the exposures in the adjoining counties it is known that 
the underlaying beds belong to the upper Coal Measures, and probably 
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include two or three of the upper coals, but the extent to which they 
are developed here can only be determined with the drill. Itis not 
probable that any heavy bed of coal will be found short of six to eight 
hundred feet from the surface, though one of the upper seams, two or 
three feet thick, might be found at a moderate depth. 

The drift clays are similar to those described in the counties of 
Edgar, Coles and Moultrie, but only the upper part of this deposit is to 
be seen in the natural outcrops in the bluffs of the streams. The soil 
is mainly a deep, black, vegetable mould, characteristic of the prairie 
lands throughout the central portions of the State, and is very pro- 
ductive, yielding annually heavy crops of all the cereals grown in this 
latitude. 


CHAPTER IX. 


WILLIAMSON AND FRANKLIN COUNTIES.* 


Williamson county embraces a superficial area of twelve full town- 
ships, or four hundred and thirty-two square miles, and is bounded as 
follows: on the north by Franklin county, on the east by Saline, on the 
south by Johnson and Union, and on the west by Jackson. 

‘The western portion of the county is drained by the Big Muddy and 
its tributaries, the main stream intersecting the north-western corner 
of the county, while Crab Orchard creek, its main southern affluent, 
traverses the central portion from east to west, passing out of the 
county near the center of its west line. The eastern and south-eastern 
portions are drained by the main branches of the middle and south 
forks of Saline, which have their rise in this county, and with a westerly 
course discharge their waters into the Ohio, the highlands in the east- 
ern portion of this and Franklin forming the water-shed that separates 
the waters of the Ohio from those flowing west into the Mississippi. 

In the northern part of the county the surface is quite rolling, aid in 
some portions broken and hilly, while the central part is generally level, 
and the southern part quite broken, especially near the south line of the 
county, where the conglomerate and heavy bedded sandstones of the 
lower Coal Measures are the prevailing formations. There is, however, 
but little land in the county that is too much broken for cultivation, 
and as an agricultural region this county ranks among the best in 
Southern. Illinois. Originally the surface was mostly covered with a 
heavy growth of timber, the prairie lands covering but a small fraction 
of its area. Some of the broken lands were originally but thinly tim- 
bered, forming what is known in the Western States as “ oak openings,” 
through which one could travel with but little more difficulty than on 
the open prairie; but now where these lands have not been -brought 
under cultivation, they are densely covered with a heavy growth of 


* These two counties and the county of Livingston were assigned to Mr. H. C. FREEMAN in the 
spring of 1866, and he was paid in full for surveying and reporting on them, but failing to obtain any 
report from him, though repeatedly promised, and after a delay of eight years waiting for him to 
fulfil his obligations, I was compelled, when all the rest of the counties had been reported on, and 
this volume was otherwise ready for the press, to go into these counties myself and make such exami- 
nations as the limited time and unfavorable season would permit. A. H. WORTHEN. 
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young timber, which was previously kept down by the annual fires 
that swept over the county previous to its settlement by the dominant 
race. 

The principal varieties of timber noticed on the ridges were black, 
white and black-jack oak and hickory, and on the more level portions 
of the uplands in additions to these we find elm, linden, black and white 
walnut, sugar maple, black gum, wild cherry, honey locust, bur and 
post oak, pa-paw, persimmon, sassafras and poplar, and on the creek 
bottoms the prevailing varieties are cottonwood, sycamore, red birch, 
coffeenut, pecan, ash, soft maple, redbud, dogwood, elm and hackberry. 

The geological formations to be found in this county belong to the 
Quaternary and lower Coal Measures. The Quaternary is represented 
by a series of brown and yellow clays, sometimes mixed with gravel 
and small bowlders, and ranging from twenty to forty feet or more in 
thickness. These beds are generally pretty uniform both in their depth 
and general character, and seem to partake largely of the character of 
the sandstones and sandy shales that form the underlaying bed rock. 
Locally they become quite gravelly, and contain small bowlders of 
granite, hornblende, quartzite and trap rock, seldom exceeding six 
inches to a foot in diameter, though a few were seen in the county of 
more than twice the size just indicated. Nothing resembling the bluish- 
gray hard pan that constitutes the lower portion of the drift deposits in 
the more northerly counties was seen here, but the yellowish sandy and 
gravelly clays that form the main portion of the deposit here rest 
directly upon the stratified rocks of the Coal Measures. 


Coal Measures. 


All the lower coals are found in this county, the outcrops embracing 
a part of the conglomerate sandstone that underlays the hilly region 
along the southern line of the county, and all the succeeding beds up 
to the horizon of coal No. 10 of the general section. At Bainbridge, 
three miles south-west of Bolton, in the north-east corner of Johnson 
county, a seam of coal has been opened about three feet to three and a 
half in thickness, which is probably coal No. 1 of the general section, 
and from the trend of the strata, which is to the north of west, this coal 
must be found in the south-west portion of Williamson county. In the 
bluff north of Bolton there are two seams that probably represent coals 
2 and 3 of the general section. The lower one has been opened at two 
or three points in the vicinity of the village by tunneling into the hill 
on the outcrop of the coal, which averages about three feet in thickness, 
with a roof of bituminous shale. The coal has a parting of clay shale 
about a foot above the bottom of the seam from three to four inches in 
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thickness. The upper seam.is from 15 to 18 inches thick, and is under- 
laid by a sandy fire clay with Stigmaria, passing into a hard nodular 
sandstone, below which there is a bed of dark steel-gray, tough lime- 
stone, weathering to a rusty brown color, and closely resembling that 
underlaying the upper seam. at Murphysboro. It is from eighteen 
inches to two feet in thickness here, and contains joints of Crinoidea 
and Spirifer cameratus. The coal is overlaid by a massive sandstone, 
partly concretionary and partly in regular layers, that is quarried for 
building stone, for which it seems well adapted. The following is a 
section of the bluff at this peint: 


te ine 
Quartzose sandstone 2). ~ oss occa ense sc cccc sens cones cosicenaibecs soc ce ccencee occa sce oercne 20 to 25 
(ODEN Gre cucpodcHsondode ponSSobHinodédasde stb bocdossEcnads onacasonSSocecasasanoTSsdSaDaRooaS 83 
Siliclous*fire-claysecccec cece eaten ee nisae e demeeeeisccee seine caine cei eosin ceeinck ssennisisec tie seiems 2 
Hardisteel-grayplimbstone saa ence neers eet ee seecinnee ees cee cee mee ecieeeeeae sees ih 
Slopeiwath)partialioutcrops:ofeshaleyaseccess cc es ne ceceeacoe cee teaeecciestecseese nc eeainel 40 
Bituminous shale..........-....---» BS SBOOHESREBoGuobcDodseduedceon 2 
COL Ep cceR GOB Sc OgS COCA LEE SCOT Odo SERS dooESsdadnonoHopoasseoosobbgecsbo dadaboossdebanaaaboes 3 
Goveredislopestoitheyrailroadloveli-=-2-o-s--0e-s occ etre eoteceee es cece see eeeeeeceeeeeee 20 to 25 


The coal obtained from the lower seam here contains a good deal of 
iron pyrites, and in quality is rather below the average of our Illinois 
coals, but it answers tolerably well for steam purposes. 

At the crossing of Sugar creek, about three miles north of Bolton, 
on the Marion road, a massive sandstone outcrops in the banks of the 
stream extending to the hight of fifteen to twenty feet above the creek 
level, overlaid by a thin bedded sandstone, of which about the same 
thickness could be seen. A coal seam has been opened here beneath 
the sandstone and some coal taken out for blacksmiths’ use, but it was 
hidden by the high water when I was there, and hence I could neither 
determine its thickness nor ascertain the quality of the coal it afforded. 
This is probably coal No. 4 of the general section. 

At the water mill on the south fork of Saline river, about two miles 
below the bridge on the road from Bolton to Marion, another seam of 

_coal is found associated with the following beds: 
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The brown shale at the top of the foregoing section may be seen in a 
hill side near the mill Where it is about twenty feet thick, and its full 
thickness is probably as.much as forty to fifty feet. The coal at the 
mill is rather hard and splinty, but is said to work well in the forge. 
The upper four inches is a cannel coal. This mill is located on the 8. 
E. qr. of the N. W. qr. of sec. 4, T.10S., R. 4 EH. 

At the bridge over the South Fork, two miles above the mill near the 
old town of Sarahsville, a thin coal outcrops by the side of the road, 
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associated with shale and thin bedded sandstone. This is above the 
section seen at the mill. The following is the section here : 


Thinihedded sanGs ton Ossscesen esas asas cess oe cease ecco cee eae cas cece ccc on seer wecteneesiessicieas ae 10 
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(GaP IN (Tecan nse acnecosdancnacosnasonssosue Gadocdacta coon ocdaqsadhboudasenaasauodatossaacscsH 1 
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Davidson’s mine, one mile and a quarter south of Crab Orchard, 
belongs to a still higher level, and the coal is there five and a half feet 
in thickness overlaid by bituminous shale and a dark biuish gray impure 
limestone. A little to the eastward of the coal mine the overlaying 
sandstone is well exposed in the bed and banks of a shallow ravine, 
showing a thickness of twenty to twenty-five feet. This sandstone 
stands exposure well, and when found in beds of sufficient thickness 
for heavy work furnishes a durable building stone. About three quar- 
ters of a mile east of Davidson’s mine the thin coal that outcrops at 
Sarahsville was found in the bed of a small branch, and apparently 
from forty to fifty feet below Davidson’s coal. A section of the beds 
seen here show the following order of succession : 
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On Mr. WILEY’s land, two miles and a half southwest of Marion, a 
thin coal has been found on Crab Orchard creek, which is probably 
identical with the thin seam in the foregoing section. 

At Mr. MOTSINGER’S mine, one mile and a half west of Crab Orchard 
village, the coal is about five feet thick with a roof of bituminous clay 
shale. The coal is of fair quality, tolerably free from pyrite, and the 
upper eighteen inches is a good smith’s coal. About a hundred yards 
to the south of the coal opeuing the hard, dark, ash-gray limestone 
usually feund above No. 7 coal has been quarried and burned for lime, — 
though buat poorly adapted to that purpose. The coal here and at 
Davidson’s is mined by tunneling into the hill side on the outcrop of 
the seam. 

On Mr. FRANK ENSMINGER’S place, one mile east of Crab Orchard, 
the following beds overlaying coal No. 7 were seen : 
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About a mile and a half north-east of Mr. ENSMINGER’S, on the 8. Ei. 
qr. of the N. E. qr. of sec. 16, there is an outcrop of the same cinnamon- 
brown limestone mentioned in the foregoing section, and the coal below 
it is said to be from two to three feet. thick, and has been mined in a 
limited way for blacksmiths’ use. This is probably coal No. 8 of the 
general section, and has been mined by. stripping in the valley of a 
small creek. Owing to recent heavy rains the holes from which the 
coal had been taken were full of water, and the thickness of the seam 
could not be measured. 


South of Mr. ENSMINGER’S on sec. 32, T. 9, R. 4, coals No. 5, 6 and 7 
may all be seen within a short distance. No. 5 is here from two to six 
feet thick, while No. 7is pinched out to about three feet. The following 
section was seen here: 
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One locality was noticed on the creek where the above section was 
made, where the massive sandstone beneath coal No. 7 seems to have 
pinched the coal entirely out, but a half mile to the eastward it comes in 
again and ranges from two to five feetin thickness. The bituminous shale 
over Ensminger’s coal contains numerous large concretions of black 
limestone which weathers blue on exposure, but contain no fossils at 
this locality. This seam I believe to be the same as that at the water 
mill on the south fork of the Saline, though it is much thicker here 
than there, and varies from one and a half to six feet in a distance of 
less than half a mile. Owing to the limited demand for coal, no syste- . 
matic mining has yet been attempted here, but an extensive coal mining 
business could be easily and cheaply carried on whenever this portion 
of the county is provided with railroad facilities, or manufacturing 
enterprises shall be established to create a market for the almost inex- 
haustible supply of coal now hidden beneath the soil. 


At Dr. Suiru’s old place, south of Corinth, where a shaft was sunk 
several years since in search of silver, the following section was found: 
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The limestone exposed here I believe to be the same as that at New 
Haven, on the Wabash, and the equivalent of the Carlinville and Shoal 
creek bed. The fire-clay above the limestone was only partially exposed, 
and may be somewhat thicker than above indicated and appeared to be 
of a suitable quality for pottery or fire brick. 

About a mile and a quarter north of Corinth, a shaft was sunk some 
years ago in search of silver ore, which passed through this limestone 
at the depth of about forty-two feet. I am indebted to Mr. SHAaw, who 
sunk this shaft, for the fol'owing data, given from memory, of the beds 
passed through in this shaft: 
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A few fossils were observed in the fragments of limestone thrown out 
of this shaft, but belonging to species common throughout the Coal 
Measures. An outcrop of the upper sandstone near by showed a bed 
of ferruginous conglomerate about two feet thick, composed in part of 
almond-shaped nodules of brown oxyd of iron. 

At Dr. MitcHELL’s place, on sec. 22, T. 8, R. 4, a bed of hard, brittle 
limestone occurs in a single layer about afoot in thickness. It contained 
Naticopsis ventricosus, Productus longispinus, and joints of Crinoidea. I 
am inclined to regard this limestone and the shales associated with it 
as the highest beds to be seen in this county, and probably the equiva- 
lent of the ferruginous beds usually found associated with coal No. 11 
in the Wabash valley. At Mr. ROBERTS’ place, on the north side of the 
village of Corinth, coal was found in his well about fourteen feet from 
the surface. It was penetrated, according to the report, about two feet 
without passing through it. On ELI7AmH MUSE’s place, near the north- 
east corner of the county, an inferior quality of coal said to be two feet 
thick outcrops in the bed of a small creek. These thin coals probably 
belong above the limestone at Dr. SmirH’s place, and may represent the 
horizon of coals 10 or 11 of the general section, which are seldom found 
of sufficient thickness to be of any economical value. The foregoing 
sketch comprises all the coal seams probably occurring in this county, 
and it only remains now to note some of the most important eutcrops 
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of coals Nos. 5 and 7 not heretofore mentioned, as these are the only 
seams that are of sufficient thickness to justify mining operations on an 
extended scale at the present time. : 

Spiller’s mine, two miles north of Marion, was the first one opened in 
this county, and has now been worked for about twenty-five years. The 
coal is obtained by stripping along its outcrop on a small creek, and the 
coal ranges from six to ten feet in thickness. The upper four feet is a 
good smitl’s coal and presents the irridescent appearance character- 
istic of the variety known as “peacock coal.” The roof is sometimes 
composed of hard, black shale, but locally this is replaced with a dark- 
blue clay shale, succeeded by a dark, ash-gray limestone which in this 
vicinity ranges from four to six feet in thickness, and weathers to a 
bluish-drab color on exposure. The following beds may be seen in the 
vicinity of Spiller’s mine: 
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The argillaceous shale over the coal contains numerous small, irregu- 
lar-shaped nodules of pyritiferous clay, but no fossil plants were found 
here, though they oecur in the roof shales of this coal at Carterville. 
The limestone contains but few fossils and these belong to species common 
every where in the Coal Measures, such as Spirifer cameratus, Athyris 
subtilita, and Productus longispinus. Neither the limestone nor bitumi- 
nous shale are very regular in their development, and at some localities 
both are wanting, and the roof of the coal consists of clay shale over- 
laid by sandstone. The coal has a parting of hard black shale about 
an inch thick some two feet from the bottom of the seam, and there are 
also several other leaf-like partings of shale separating the coal into 
distinet layers or strata. 

A shaft sunk some years ago on the western borders of the town of 
Marion, is said to have penetrated a coal seam six feet in thickness-at 
the depth of about fifty feet below the surface. This was probably coal 
No. 5, as the outcrop of Spiller’s coal is two miles north of the town, 
and at about the same level as the surface on which the town is built, 
and the general dip of the beds being to the north-eastward, that seam 
would outcrop above the level of the town. <A thin coal has also been 
found in sinking wells in the town, probably No. 6, which belongs some 
forty to fifty feet below the Spiller coal. 

The Carbondale Coal and Coke Company have opened a mine near 
Carterville station and are working No. 7 with a sloping tunnel carried 
down to the level of the coal, which lays about forty feet below the sur- 
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face. The seam is here from eight to nine and a half feet thick of clean, 
bright, glistening coal, presenting the finest appearance to the casual 
visitor of any mine we have visited in the State. The roof consists of 
about fifteen feet of blue shale slightly bituminous at the bottom, and 
showing the remains of numerous fossil plants where the coal has been 
removed. This coal is quite free from pyrite, cokes well, and the pro- 
duct finds a ready market at the Iron Furnaces at Grand Tower. The 
same parting of bituminous shale noticed at Spiller’s may be seen here. 
It is about an inch in thickness and some two feet above the bottom of 
the coal, and there are some other leaf-like partings that divide the 
seam into regular layers. The dip at this mine is said to be about two 
inches to the yard in a north-westerly direction, but this is probably 
local. About half a mile north-east of the opening this seam crops out 
in the bottom of a ravine, where the coal is much less than its average 
thickness and is underlaid by two feet of fire-clay and a nodular gray 
limestone which weathers to a yellowish-buff color, and is from eighteen 
inches to two feet thick. The seam was first opened in this ravine, and 
considerable coal taken out by tunnelling into the side of the hill. 

At Crane station, a half mile east of Carterville, a shaft was sunk to 
the depth of about forty feet to a seam of coal three feet eight inches 
thick, overlaid by a heavy bed of bituminous shale. Operations had 
been suspended here when I visited this locality, and the shaft was par- 
tially filled with water, so that no satisfactory examination could be 
made except from the material thrown out. The coal is said to be quite 
different from that obtained at Carterville, being harder and containing 
more pyrite. The coal is overlaid by a heavy bed of bituminous shale, 
with concretions of dark pyritiferous limestone, and nodular masses of 
bluish-gray limestone resembling those occurring over Ensminger’s coal 
south-east of Crab Orchard. If the dip determined in the mine at Car- 
terville is continuous over any considerable area, that seam would be 
thrown out here, and I am of the opinion that this is the case, and that 
the coal at this station is No. 5, though it is somewhat thinner here than 
at Ensminger’s, and from some local cause contains a greater amount of 
pyrite. In the roof shales thrown out at the air shaft we found several 
species of fossils, amoung which we recognized Chonetes mesoloba, Pro- 
ductus longispinus, P. Prattenianus, Athyris subtilita, Spirifer cameratus, 
S. lineatus and joints of Crinoidea. 

From what has already been said in regard to the developmenz of the 
lower coals in this county, and from the sections given on the preceding 
pages, it will be seen that the main coals from No. 2 to No.7 inclusive are 
found on the eastern borders of the county, and all but No. 4 distinctly 
recognized and examined. It is probable however that there is a 
gradual thinning out of these lower measures to the westward, and it is 
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quite likely that some of these coals may not be found at all in the 
western part of the county, or if found, will prove to be too thin to be 
of any practical value; but the outcrops are too meagre in that portion 
of the county to enable any one to trace out the exact sequence of the 
strata successfully. Borings have been made along the line of the 
railroad west of Carterville, and are said to have found no workable 
coal, but my efforts to obtain a record of the strata passed through in 
these borings for publication in this report were unsuccessful. 


Economical Geology. 


Coal.—The great mineral resource of this county will be found in its 
coal deposits, which are surpassed by but few portions of the State of 
equal extent. Nearly one-half of the county, comprising its northern 
portion, 1s underlaid by coal No.7, the thickest seam to be found in the 
State, and it is probably nowhere more than from 75 to 200 feet below 
the surface. It outcrops at many points in township 9 south, and 
ranges 2,3 and 4 east, and will be found underlaying nearly all the 
area north of these outcrops. No.5 lays from 100 to 150 feet below No. 
7, but its development in the western portion of the county is at present 
an unsettled problem. It is however developed over a large area in the 
north-western part of the county. These two seams will yield from ten 
to twelve million tons of coal to the square mile, and they probably 
underlay nearly one-half of the entire area of the county. All that 
is required to make this one of the most prosperous coal mining 
regions in the State, is a ready market for the vast stores of mineral 
fuel that are now hidden beneath the surface, awaiting the capital and 
skilled labor necessary for their full development. This market could 
be obtained by direct railroad communication with some large coal con- 
suming city like St. Louis, Chicago or Cincinnati, where the coal 
products of the county could be sent at a minimum cost for transporta- 
tion, instead of passing over two or three different lines of road as is 
now necessary in order to reach a reliable market, thus increasing the 
cost of transportation until it equals or exceeds the full value of the 
coal on its delivery in market. 

Building Stone.—Sandstone of fair quality for ordinary use may be 
found in abundance in nearly every township in the county, and the 
brown sandstone overlaying coal No. 7, north east of Marion and in the 
vicinity of Crab Orchard, dresses well and hardens on exposure and 
forms an excellent material for caps and sills, and for all the ordinary uses 
for which a dressed stone is required. In the vicinity of Bolton, and 
through the southern portion of the county, the sandstones associated 
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with the lower coals are abundant, and that overlaying coal No. 3 
affords an excellent material for dressed work as well as for heavy 
masonry. 


Lime.—Lime has been burned at several places in the county from 
the dark-gray limestone overlaying No. 7 coal, but it affords only a poor 
quality of dark colored lime that is mostly used as a top-dressing for 
the poorer qualities of soil. The limestone which is sometimes found 
beneath this coal would probably afford a better quality of lime, if it 
should be found outcropping where it could be obtained at a moderate 
cost of labor. With proper railroad facilities, however, lime could be 
obtained from Union county at a less cost than it could be manufactured 
from any of the limestones met with in this county. 

Tron Ove.—tThere is a notable quantity of Uimonite or the brown oxyd 
of iron, occurring in the shales and sandstones of the lower Coal 
Measures, but often too much mixed with sand or other silicious matters 
to be of any economical importance. Bands of carbonate of iron or 
“]kidney ore” also abound in the shales of the lower measures, but from 
the limited time devoted to the examination of the county I was unable 
to give as much attention to this subject as was desirable. Bands of 
good ore of this kind aggregating a thickness of sixteen to twenty 
inches in a depth of six feet of shale, would be worthy of the attention 
of the iron manufacturer, in view of the unlimited supply of coal to be 
found here suitable for the use of the smelting furnace. 


Brick materials—Good brick clays may be found in every neighbor- 
hood and on nearly every farm, the ordinary subsoil clays affording a 
suitable material for this purpose; and clean white sand of an excellent 
quality for mortar and cements is found in abundance about two miles 
north of Marion. It is composed eutirely of rather coarse angular 
grains of white quartz. Sand suitable for brick and for ordinary purposes 
may be found in the creek beds, and also in the hillsides in almost every 
neighborhood. 

Soil and Agriculture—There is considerable variety in the quality of 
the soils in this county, and their relative value for agricultural purposes 
may generally be determined by the growth of timber they sustain. 
Perhaps the poorest quality of soil may be found on the post oak flats 
of which the area in this county is small, and next in order would be 
the oak ridges where the timber growth consists mainly of black, white 
and black-jack oak. These lands possess a thin soil, and if constantly 
cultivated require to be well manured, or frequently sown to clover and 
the green crop turned under with the plow. They produce fair crops of 
wheat, oats and grass if judiciously managed, and are excellent fruit 
lands. Next in value we would place the small prairies and the adja- 
cent uplands, where the timber growth consists of the usual varieties of 
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oak and hickory interspersed with black walnut, elm, linden, wild cherry, 
sassafras and honey locust. The soil on these lands is a dark chocolate 
colored clay loam with a yellowish clay subsoil, and they produce good 
crops of corn, wheat. tobacco, castor beans and cotton and excellent 
crops of timothy and clover. 


Tobacco is one of the staple products of the county, and during the 
rebellion cotton was planted extensively in this portion of the State, 
and was found to succeed so well that it has continued to be one of the 
staples of this county, most of the farmers raising all that is required 
for home consumption, besides exporting annually from eight hundred 
to fifteen hundred bales. The rolling lands are well adapted to the 
growth of fruit, especially peaches, which seldom fail on the high sand- 
stone ridges in the southern part of this county. Appies, pears and 
small fruits flourish well and produce abundant crops, and some varie- 
ties of grapes would doubtless succeed well, though the Catawba has 
not succeeded well here, the fruit being subject to rot badly after a few _ 
years cultivation. 

There are but few counties in Southern Illinois that possess a finer 
soil, or that present greater inducements for the investment of capital 
in agricultural pursuits than Williamson. The extension of the rail- 
road, now terminating at Marion, through the county, giving increased 
facilities for the transportation of its agricultural products to market, 
would undoubtedly bring large accessions to the population and wealth 
of the county, and add largely to the present value of all the improved 
lands within its limits. 


I take pleasure in acknowledging my obligations to Dr. LopGE of 
Marion, and Dr. MircHELL of Corinth, for important information and 
for personal attention and assistance while engaged in the survey of 
this county. 


FRANKLIN COUNTY contains nearly twelve townships or about 420 
square miles, and is bounded on the north by Jefferson, on the east by 
Hamilton and Saline, on the south by Williamson, and on the west 
by Jackson county and the Little Muddy river. This county lies on the 
southern border of the prairie region, and about one quarter of its area 
was originally prairie and the remainder heavily timbered, but much of 
this timber has been cleared off in the agricultural improvement of the 
county. The prairies are small, seldom exceeding a breadth of two or 
three miles, and are mostly rather flat, and there are also wide belts of 
low flat bottoms on all the main water courses in the county. The 
rolling and hilly uplands are heavily timbered with the common varie- 
ties of oak and hickory, and the best soils also sustain a heavy growth 
of elm, linden, wild cherry, black walnut, honey locust, ete. 
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That portion of the county lying between the Big and Little Muddy’s 
is generally quite rolling, and the above named varieties of timber 
indicate a very productive soil, and this land is undoubtedly equal to 
any in the county for farming purposes. Big Muddy river and its 
afiluents drain nearly the whole area of the county, the main stream 
running a little to the west of south through its central portion, while 
the Middle and South Forks drain the south-eastern, and the Little ~ 
Muddy the north-western, forming its western boundary for about ten 
miles from the north line. These streams furnish an abundant supply 
ef water for stock, but are too sluggish to furnish any valuable water 
power for manufacturing purposes. i 

The geological formations in this county, like those in Williamson, 

consist altogether of Drift and Coal Measures, the latter belonging 
mainly, however, to the upper instead of the lower division of that 
formation. 
_ Drift—The drift deposits of this county differ but little from those 
observed in Williamson, and are found to consist mainly of brown and 
yellow sandy clays, with graveland small bowlders. Occasionally those 
of a larger size were met with, the largest ranging from two to three 
feet-in diameter. It is a notable fact that bowlders of metamorphic 
rocks similar to those found in Northern Illinois, as well as specimens 
of native copper, are found in Southern [linois beyond the southern 
limit of the bluish-gray “till” or hard pan that usually constitutes the 
lowest division of the drift deposits in the central and northern portions 
of the State. Frankfort, near the sonthern border of the county, is 
located on a hill from eighty to one hundred feet above the level of the 
surrounding couutry. No outcrop of stratified rocks was found in any 
of the deep gulleys that furrowed its sides, though it probably has a 
nucleus of Coal Measure shales or sandstone. Otherwise the drift clays 
are much thicker here than they have been found in any other portion 
of the county. Their average thickness may be stated ut about thirty 
feet, though in many places the bed rock has been struck in sinking 
wells at the depth of ten to fifteen feet from the surface. 


Coal Measures. 


Wherever the streams cut through the drift clays they expose a series 
of sandy and argillaceous shales and sandstones with an occasional 
outcrop of bituminous shale or thin seam of coal, all of which belong 
to the Coal Measures and mainly to the upper division of that formation. 
The lowest beds to be found in the county outcrop in the south west 
portion and comprise the sandstone shales and thin coal that intervenes 
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between the Spiller coal two miles north of Marion and the limestone 
that usually overlays coal No. 9. This limestone was met with on the 
S. E. (?) qr. of sec. 22, T. 7S, R.4 E, about two miles a little south of east 
of Frankfort, and from its nearest outcrop in Williamson county, which 
was at Dr. SmirH’s old place about two miles and a half south-east of 
Corinth, its trend seems to be nearly north-west, though it probably 
bends to the northward before reaching the west line of the county, 
It should be found on the Big or Little Muddy’s, but owing to the exces- 
sive rains of the past season no examinations could be made on these 
streams while I was at work in this county. 

At Mrs. Ewine’s place, on the 8. W. qr. of sec. 23, T.75., RB. 4 E., 
the following beds were found,-that must overlay the limestone above 
named : ; 


Ft. In. 
Sand y'micaceonsishale:: 55.5252. 22se0ssecsence caces ove cs tewe esses sooo ce meces seenoceecessee 10 to 15 
Band of ferruginous conglomerate........-.....-.-----.----------+ SCodocHHeMSenSessnn0s50 1 
Bitiumin ouseshale tee snsee eee ee tee ace moe ocean mee see ieece a afareniseent aie eas 3 to 4 
AUT Cl be Ge eepe= Se od cOSa5 POASC EIN SED OS USES Ab SO LOSE RSCTA Gocco denDoCacdTeNsacesIOSESadedS 0 6 
Brownisandyshaleiwith fossiluplantetesssececes sa se aeeieas esas aee sateen ee meses 3 to 4 
Mark-blueimicaceous|shales-ceseemess esos ese ce a ene eee cen eats eee eee eee nels 5 
Browneshial Ghee sselsce eee tere steele ae ct neiecine sac cenit ee cee icemelstere eccmerncioeetece 10 to 15 


The coal noted in the above section varies in thickness in this vicinity 
from two to eighteen inches, and is probably a local seam overlaying 
the limestone which outcrops about half a mile to the west of this point. 
This limestone is here a hard even bedded rock of a steel-gray or 
brownish-gray color, weathering to a yellowish-drab. It dips gently to 
the northeastward with the fall of the small branch on which it is 
found, and only about three feet in thickness of its upper layers could 
be seen. The only fossils we noticed in it were Athyris subtilita, Spirifer 
lineatus, Rhynchonella Osagensis, and Productus longispinus. Coal No. 9 
will probably be found a few feet below the limestone; but as it is 
usually too thin to be of any economical value, there is no inducement 
to expend either capital or labor in its development. Coal No. 7 
(Spiller’s coal) should be found here at a depth of 125 to 150 feet below 
this limestone, and will be the first one of the main coals to be reached 
by a Shaft in this county. 

About two miles and a half west of Benton, and a mile south of the 
DuQuoin road, there is an outcrop of soft ferruginous sandstone overlaid 
by sandy shale. The beds exposed were about fifteen feet in thickness, 
and at one point a thin coal was found below the sandstone. The rocks 
here have a strong resemblance to those seen in the vicinity of Shaw’s 
shaft north of Corinth in Williamson county, and if the equivalents of 
them, the Carlinville limestone will be found not very far below the 
level of the Big Muddy river. A similar bed of sandstone outcrops on 
Dr. HickmaAn’s place a mile and a half south-west of Benton, and the 
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thin coal associated with it outcrops on a small branch where coal has 
been dug by stripping off the overlaying clay. The coal dips to the 
westward a little more than the fall of the small branch that rans in 
the same direction. The coal on the outcrop of the seam is not more 
than six inehes thick, but near by it was said to have been found from 
a foot to eighteen inches thick. It is overlaid by a ferruginous sand- 
stone, one layer of which is a conglomerate of iron pebbles. 

Two miles north of Benton on a small branch emptying into Big 
Muddy there is an outcrop of sandstone interstratified with shale 
presenting an exposure of fifty to sixty feet of strata. Following down 
the branch for about three quarters of a mile we found the following 
succession of beds: eee 


Ft. 
Micaceous sandstone interstratified with shale ...........---.-.----------------2n ee eee eee e eee 10 to 15 
IS CRGGUS SITE Gs see eos ce cea eenee eso cnec Osan SeOSasoN Se SOSaC HS nEan SeeSHe ERE aoosacsansucaaencs 20 to 25 
SATU EEOC ace eecGe caece nce sr Os occa aaa 6255208 soos SOSH Se Coo Den ccooccaacoderoceapsenbngdsas 12 to 15 
I ERO TET Sa mmae ccc seSeac once cp non cucnsscn danse edodcttaosadeccaccsasocdsecceibedasac 6 to 8 
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This locality furnishes all the building stone used in Benton and the 
surrounding neighborhood, and the quarries here furnish an excellent 
freestone for foundation walls and for dressed stone, as it cuts freely 
and has proved to be a reliable building stone. The beds appear to dip 
gently to the north-eastward, and probably overlay the thin coal and 
sandstone seen at Dr. HickMAN’s place, south-west of the town. 

At the ford on the Big Muddy, at the crossing of the road from 
Benton to Mulkeytown, there is an outcrop of about six to eight feet of 
brown sandy shale overlaid by about twenty feet of brown and yellow 
gravelly drift clay, containing numerous small bowlders from an inch to 
a foot in diameter. South of this for about three miles no outcrop was 
found on the east side of the Big Muddy, the bluffs forming low sloping 
hills that appeared to be composed entirely of drift material. Further 
to the southward, where the Frankfort and DuQuoin road crosses, a 
thin coal is said to outcrop, but I did not visit the locality. This may 
be coal No. 8 of the general section. 

A boring was made just on the western borders of the town of Benton 
which was suspended on reaching a hard gray limestone at the depth of 
one hundred aud sixty-two feet. The record was carried away by the 
person in charge of the work, and so no details could be obtained of the. 
several beds passed through. The limestone found at the bottom of this 
bore was probably the same as that met with two miles east of Frank- 
fort. This rock was iwistaken for the Lower Carboniferous formation 
and the work consequently abandoned, when in fact it was really the 
bed which separates the upper and lower Coal Measures, and is at least 
six hundred feet above the base of the lower measures. Two or three 
thin seams of coal were reported in this bore, but none thick enough to 
be of any value. 
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Three miles and a half -west of the Big Muddy bridge, on the road 
from Benton to DuQuoin, a coal about one foot in thickness has been 
opened at ihe outcrop and some coal taken out for the use of the neigh- 
boring blacksmiths. Still further west, in the barrens of Little Muddy, 
another outcrop of coal has been found about two miles south of the 
DuQuoin road. None of the seams outcropping in this county are thick 
enough to be successfully worked in a regular way. 

All through the north-eastern portion of the county sandstones and 
sandy shales are the prevailing rocks, and these outcrop at numerous 
points on the Hast Fork and its tributaries, from the Shawneetown road 
east of Benton to the north-east corner of the county, and numerous 
quarries have been opened for building stone, in this portion of the 
county. Sandstone has been found at the following points in the county 
in addition to those already mentioned : 

On sec, 14, T. 6, RB. i on sec. 19, T. 5, R. 2; on secs. 1, 2 and 26, T. 

5 


SAO sec. 20, T. 7, R. 2; on sees. 27, 33 and 34, T.5, R. 3; on 
sees. 4, 8, 9 aud 17, T. R. 3; on secs. ee 13 and 14, T. 6, R. 3; on 
secs. 20, "30 and 36, T. 6, R. 3; on secs. 1, 2,3 and 5, T. 5, R. 4; on 
secs. 8, 10, 15 and 21, T. 5, R. 4; on secs. 1,5 and 12, T. 6, R. 45 on 


secs. 24 and 30, T. 6, R. 4; on secs. 1, 2, 8 pind 11, T. 7, R. 4; on sees. 
12 and 30, T. 7, R. 4; on see. 2, T: 7, R. 3. 

Limestone is also reported in the north-east corner of the county, on 
sec. 11, T. 5, R. 4. This may be the same bed that was found underlay- 
ing the thin coal on Hog prairie, in Hamilton county. 


EHeonomical Geology. 


Coal.—No coal seams thick enough to be worked in a regular way are 
known to outcrop in this county, yet its entire area is underlaid by the 
main coals of the lower measures which outcrop in the adjoining coun- 
ties on the west and south. In the southern and western portions of 
this county the Spiller coal (No. 7 of the general section) may be reached 
at a depth of one to two hundred feet, while in the central and north- 
eastern portions it is probably from three to five hundred feet to this 
seam, and as much as eight hundred to a thousand to the base of the 
Coal Measures. At the present time there is but little inducement for 
the investment of capital in coal mining operations in this county, nor 
will there be until some foreign demand shall be created by the con- 
struction of railroads through this portion of the State giving this 
county direct and cheap transportation to some of the large coal con- 
suming centers of the West. 

Building Stone.—Sandstone of fair quality is abundant in the central 
and eastern portions of the county, and some of the quarries like that 
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two miles north of Benton afford an excellent quality of freestone, that 
hardens by exposure, dresses easily, and becomes a durable and hand- 
some building stone. Sandstones of fair quality for common use may 
be found on nearly all the streams and more especially on the East Fork 
and its tributaries. 

Lime.—The only outcrop of limestone suitable for the lime kiln that 
we saw in this county was found about two miles a little south of west 
from Frankfort- Only about three feet in thickness of the upper part 
of the bed was uncovered, but it is probably from six to ten feet thick 
when fully exposed. The rock is a hard, gray, rather evenly bedded 
limestone, and has been quarried in a small way for building stone, but 
I saw no evidence that any attempt had been made to manufacture 
lime from it here. Itseems to be somewhat argillaceous, and might 
not slack freely when burned. 


Soil and Agriculture —There is considerable variety in the character 
of the soils of this county, though there is probably not.a section of 
Jand within its limits that would not yield a fair return to the hus- 
bandman for the labor necessary to bring it into cultivation. The 
botom lands are rather low and subject to overflow, and are therefore 
somewhat neglected. The prairies are generally small and rather level, 
and are often surrounded by a limited area of post oak plats, which 
have a thin soil and are generally regarded as the poorest lands in the | 
county. The prairies have a more productive soil, but are inferior to 
the best timbered lands. For all farming purposes the rolling timbered 
lands that were originally covered with a growth of oak and hickory 
interspersed with black walnut, elm, linden, wild cherry, honey locust, 
sassafras, etc., are more productive, and will bear continued cultivation 
without artificial stimulants longer, than any other uplands in this por- 
tion of the State. 

The soil and agricultural products of this county are very similar to 
those of Williamson, though somewhat less attention is given here to 
the cultivation of tobacco, aud cotton is only grown for home consump- 
tion. Stock raising, in the absence of railroad facilities for the trans- 
portation of flour and grain to inarket, is perhaps the most. profitable 
branch of farming now, and beef and pork constitute a large part of 
the farm products of the county at the present time. Well improved 
farms can be purchased here at prices ranging from ten to twenty-five 
dollars per acre, and at these figures should command the attention of 
those who are seeking to invest in lauds already under cultivation. 

To Major Wm. MoonEYHAM, of Benton, I am under obligations for 
much valuable information in regard to points of especial interest in 
this county. 


Section of the rocks belonging to the upper Coal Measures in Bond, Fayette, Shelby, Montgomery and 
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CHAPTER XX, 


BOND COUNTY. 


7 Christian counties. By G. C. BROADIEAD. 
Ft. 
Shales'and|sandstoneseoce-seeesacseces sees ser ec atecerseneditenasacee es ase eee see eee 45 
TITS) o qo SS CARS ECO OTEOO ESE SOE OSEOS BodEiScOoSECO CHa SaI RS SHO SHO osrEcbodsobacasseccosads 4 
Wire-Claysepescerisresesisescie cess cciee ear sais ere aan erins nace ne ARec eee eee eee eee eee 2 
Shalesjpassingiinto/sandstonessccsceicenaece secs scet ore eeeeac sneer er eee eee hee eeee 30 
Limestone, with =A lorismanelCs a2 cas aseesesee see sceser mest m acne cece eee nee 
Shales at top, sometimes changing to argillaceous limestone. .............---...--------- 55 
Sandstone, plantsiat bottom=-2-- sere a eer ese cere eee sae reen esas -4 to 40 
Shaly bituminous limestone and bituminous shales...--..-.-.....-- -4in. 4 
Coal No. 15, 18 in. to 3 ft., generally.-.-.-..--..- a | 
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} Shales and sandstone, 15 to 30 in Shelby, in Fayette 75 (?) 50 
Calcareousisholes; fossiliferousss---s-so see ese cee eo oot te eee e = eee eee eee 4 
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Coal, No. 14, near Pana; on Beck’s creek -- 16 in. to 
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Sandy limestone .......--- c bs 5 
Sandstone and shales 50 
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Limestone 16 
Bituminous .- 4 
Coal, No. 11-.. 
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Caleareo-bituminous shales—fossils. - 2 
(Of ERL afte Ub osoascd deca nsassoeseeddcceconetbodacsosascacoomacsscetbedsadsdasesiscecosés 
Fire clay 4 
Sandy shales... 3 
Cone in cone, (tutenmergel) 
Ironstone. = al 
Argillaceous shales and flattened ironstone nodules...-.......--...-----------------+---- 20 


In. 


16 


16 


vre= 


BOND COUNTY. | 129 


43. Sandy limestone, numerous fossils 2 


44. Sandstone fossils .- p13 
45. Sandy shales.---. : 30 

46. Sandstone—fossils.--...-..-...---- SoH = 8 
47. Gray shales and sandstone.....-...---.---...-.--- 30 

i. } Shoal creeks mestonereensesient seccaeerace en eita sate mcites senetitsaceeatcecciesecal 4 

50. a 

51. § Cisyiandibituminonsshalegees asso sean eran eee cece eee ne cme ecnee tee ae eciec ee cclccsons) 16 «6 
52 

GS: COGHIE INOS Ce edacehcaceasan Bea aeadasno ce ECOmn CRBS SNSE GaN eeO LO SURUDDS CoDSccOnncSSnobonoseDE 10 
54. Fire-clay-.-..- - mos 3 

55. Sandy shales 4 


Connected section from highest rocks of Effingham to lowest in the 
aboye named counties, condensed : 
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Totalinpner COs MeCASUVeS sos noses sowie ae ceee ne iee eee maleic cnicisimenisciem et niserior siciet= 730 

Bond county is bounded on the north by Montgomery, on the east by 
Fayette, on the south by Clinton, and on the west by Madison county. 
Its area is about 380 square miles. Its surface originally consisted of 
about half prairie and half timber, but at present all the prairie and 
some of the timbered land is in cultivation or under fence. 


Topography, Timber and Soil.—The surface is diversified by mounds, 
hills, valleys and plains. Itis mostly drained by Shoal creek and its 
tributaries ; their general course is southward, with the Kaskaskia river 
and Hurricane creek on the east. The most broken part of the country 
is probably near Bethel bridge on Shoal creek, where the hills are about 
100 feet high. In the southern part of the county the hills are low. 
The country is generally somewhat broken for about a mile on each 
side of Shoal creek. The ravines are deep and somewhat abrupt, with 
hillsides covered with a growth of white oak, black oak and hickory, 
sloping back to poor flats, with a growth of post oak, black oak, black- 
jack aud black hickory. At the edge of the prairie on the west side o 
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Shoal creek the soil is rather thin, with a growth of black-jack and 
post oak; but further out on the prairie it becomes better. On the 
east side of Shoal creek, between the forks, near the edge of the prairie, 
there are some wet pin-oak flats blending into flat prairies. 

Near East Fork the hills are lower than those of Shoal creek. Near 
the stream there is generally a good growth of white oak, black oak, 
hazel, hickory and sassafras. This is good wheat land. Eastwardly 
the country changes, and occasionally there are high sandy mounds, 
often a hundred feet above the creek bottoms, which, when not too 
sandy, are quite productive, supporting a natural growth of dog-wood, 
sassafras, white oak, white walnut, hickory, black oak and ash, and on 
the shaded hillsides there are many ferns. Near the east county line a 
series of these mounds extend from the southern to the northern part, 
generally rising to about 50 feet above the surrounding plains, with 
which they almost imperceptibly connect by exceedingly gentle slopes. 
Sometimes these mounds extend into connected ridges, where we may 
find a luxuriant growth of vines, red and white elm, cherry, hickory, 
sassafras, ash, hazel, mulberry, black oak, red oak and local groves of 
sugar trees. Occasionally they present a beautiful and picturesque 
view, gently rising and falling in the distance, resembling a low range 
of mountains. The plains are often four or five miles wide, generally 
with a very sandy soil, inferior to that of the mounds. 

The banks of Beaver creek are low, not often more than 10 to 15 feet 
high, and the adjacent country is generally flat. Along its margin may 
be found pin-oak, laurel oak, persimmon, crab-apple, hazel, plum and 
elm. ; 

The smaller creeks generally go dry during the summer. The beds 
of all the streams are very sandy; their bottoms are wide, rich and 
heavily timbered, among which may be found, bur oak, red oak, sugar 
tree, black walnut, white walnut, hackberry, elm, honey locust, hickory, 
sycamore, birch and mulberry. On the hills there is an abundant 
supply of white and black oak timber. 

_ Drift—The bowlders seen in this county were all small, but among 

them were granite, quartzite, greenstone sienite, fragments of coal and 
fossils from the Devonian. In the western part of the county the drift 
is not well developed, but is best seen near Greenville. At the bridge 
on East Fork, three miles north-east of Greenville, fragments of coal 
were found, which was a sufficient bait to the inexperienced to induce 
searching for more coal in the drift deposits.” A shaft was sunk 87 feet 
to rock, when the water broke in and checked “any further work. The 
upper ten feet passed through was yellow clay; below it blue clay 
extending to the bottom, becoming darker as they descended; at 25 feet 
a large lump of coal was found, and wood at 20 feet from the surface. 
The creek bank here shows: 
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Ft. 
Weed! clayawi tht somesan Ge esse sn cacec ee seen eee sec e = een ee eres oe aca nioe cienicec erase ce een 10 
2. Beds of clay with some reddish sand, somewhat stratified, with blue sandy clay at bottom..... 30 


At Greenville the drift extends from the creek to the summit of the 
hill, a distance of about 100 feet vertically ; on top there is a deep red 
clay. The road washings disclose beds of coarse sand, pebbles and 
bowlders. The washings on the hillside filter the sand very much, and 
towards the bottom there are deposits of very fine clean sand. 

At JoHN HALwL’s, three miles east of Greenville, there was found 
in his well conglomerate masses of rounded drift pebbles, evidently 
cemented together by the silicious matter in solution in the infiltrating 
water. 1 noticed afragment of magnesian limestone with many small 
pebbles and some sand closely adhering to it. 

It is evident that over the whole of this part of the State, including 
all of the counties I have examined, the surface was formerly 50 to 100 
feet higher than at present, the missing portion having been composed 
of sands, clays, pebbles and bowlders; that this continued until near 
the close of the drift-period; that the Pleistocene sea still spread over 
the country, with the exception of a few of the highest mounds; that 
the sea subsided at a rate sufficiently rapid to wear away most of the 
upper clays and bear them away, leaving finer sands strewn along the 
surface just as we see exemplified at present at the Greenville hill. 


Coal Measures. 


Outerops are seen on Shoal creek, Locust Fork, Dry Fork and Lake 
Fork. The total thickness in this county is about 220 feet, all belonging 
to the upper series, from No. 26 to No. 53, and include about three coal 
beds. The following is a general section of the Coal Measure rock in 
Bond county. [Note.—the numbers used correspond to those used in 
my general section in this and adjoining counties, see page 128, et seq. | 


- Ft. In 
Ooi COE IEG ee cece ececosaccEcaCne OSC ACC CREP ACSSCEOCOICHASrSnbasococcucactcouScscods 0 8 
INGA ein DAT kaanaly MIN OSLONG = xetee nen acess ane oases ae nineicwencociccedansesscaves acs cic 10 
Wp pete: (EIN Te TO eee ee ce cen mc CEC eCOC CEE CEORC EC EEL DO DCU BROS CCE E CUE RS COU ERED OSI COOCHE aes 3 
IEPA BE oF ce SCE CECE CECE CLIC CODD CE CHORE OR CECE CE OIUC ORC CHI SES SO DHECOCOGROScOn6 13 
Nos s0smSiiale ald limegton Gea femmes aaen eee se ase nase oeen en edaeannrssaaasceasccimncenese 8 
IPSC VATCS IS cere cane Sere c CECT COCODEL ERE CE CER ELDCCU CBO EAC OSS COR CODE COBO COUCOSCUSS GENES 13 
No. 32. Blue and bituminous shale.......-.--..--------------..0- SeCODOCCEOONCCCODnCCOSCAESaS 4 
WOE S8t (ARNG Tee cece cere cece eos CCC ER EE RICE A I CD AIO COCCI DE DETER A SCBCD OCIDOBOCOODOUCUDDEOO O17, 
INO 32am MOS LL gS Miele ete tae te aaa ocala alanis clea tela eee nelecinclom <iercciete aster 39 
No. 35. Blue and bituminous shale-----...-. 2222-2. eee cece ne ee eee eee nee ene 1k 
No. 36. Calcareo-bituminous shale, fossils cecica 
WASTE. CARE Ip Ul eee ere ees ece cece ROTI ACH ODDO CIO ICSI LOD ED JODO IROORD BOG CEOCA 0 7 
ING SS MALO CLAY seme mee teenie an ae nena ae eae ar demesne) KCEOEOSECOORCEOEEEOCCtOs. Gb004 4 
No. 39. Sandy shale. 22-22. eco c ec n cede wen nce nce nee cn er cere n ewan seen c ncn nen nner nn nnn n~- 3 
No. 40. Tutenmergel..... 222222 2200ccccccc nner en cnn n nce ncnn ence en cce ncn ccnneeneccesces sconces On 52 
INO» 41) Irom StONG 22 eee ee ae wae c eee conc cacecescacceldeseasensnsamensnaleensin eles -niaas cass 1 


No. 42, Argillaceous shale and flattened ironstone nodules .-....-..------------e------------- 20 
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Ft. In 
{Sandy Jim estonerand sandstone f0ssilsea-ncs a= can aasceliniace esse snes same ea oe ee 4 
Sand yishal ores saan ces te ee ee tee wie eee ee eaten alee ete alee 
No. 46. Sandstone, fossils 2 : 8 
NG; if Gray7shaleiandysandston@2--.ne- sso oe ele ene saeco eeciesa st anne sen anee ener 30 
NOeaG) ‘shoal Greeks limestone... sence cs foes te eee oo eer a neces rae Sone nee e ee cee ee Seer 4 
No. 5 


0 ! 
No. 51. ; Clay and bituminous shale 
2 


No. 53. Coal, No. 9.- 
No. 54. Fire clay ---- 
INOVSS Sp oand yishalon-cs-senesseect ees cs cise cccinc cs cease cece eae ee ae oe ea eee aero el 


The rocks occupying the highest geological position are those seen on 
Dry Fork aud Lake Fork. Ona branch of Lake Fork, near McCrack- 
eu’s, I observed the following beds: 


10 


Ft. In. 
NO: 2628 eBrownjandadrabiclay shales vesseece seeiee- ee cee ees ee eee se eames eee see eae enlace nee 8 
No. 27. Black shaly limestone, with Bryozoa ..-...-.----------------- 2 10 
INO} 298 Coal No:p12 se se ee ne ee meena a ane emer act deste Nees ae 3 
No. 29. Clay shales, the lower part a nodular limestone bed.......--..---------------+-------- 7 
On the head of Dry Fork the same beds occur, thus: 
Ft. 
Limestone, with fossils, Hemipronites crassus, Athyris subtilita, and Synocladia biserialis ...-.----- z 
2. shales; with: brown Iron stone MOMMIES tere. a= saan a= emer ot teeerietser ce se lierameie 5 
Bhi NAICS Sos p Goes SSS cca SeS6 CHE Sone ONES CORSO SOE OSE SECARSCO Sebo RaSABEEAHSonSSudtoomeEdaaadseninos 8 
45 ‘Limestone; Nos 3h: $22 522s. seeks css cctecn sta se cle seae ae cess cooks Seniae eens ae olen seeee eee 10 


Part of the same section, one mile down stream, appears as follows: 


Ft. In. 
1. Dark coarse shaly limestone, abounding in Polypora, Synocladia biserialis, contains also 
Productus Nebrascensis, Aviculopecten and Spiriferina Kentuckensis......-----+--+------ 4 
2. Drab clay shale 8 


3. Buf limestone, referred to No. 31, with many remains of Crinoids, contains also Productus 
LEY a0 Ro maenbac Cece p SDE GH SdcnnoaacHeDdncanhdnandoonsaagostaSdbagudoHonsaoctenssoss 5 


On Lake Fork, near McCracken’s coal bank, limestone (No. 31) is 
thirteen feet thick and has many minute particles of calcareous spar 
disseminated ; the bottom bed of one foot consists of dark ash-colored 
limestone; beneath this is four feet of bituminous and blue shale resting 
on seventeen inches of coal. This coal I have marked as No. 11, count- 
ing upward, and its place in the section is No. 33. 

From this downward, according to the record of the Litchfield boring, 
there is thirty-nine feet vertical thickness to the next rocks comiug 
under my observation. In a descending series we next observe on the 
tributaries of Dry Fork, in sec. 19, T. 6 N., R. 4 W.: 


Ft. In 
IN OvS tem Clayishal es nscanec nae sce acne s seca sera ae eee ere eee eee ee eee 12 
No. 34§. Rough caleareo-ferruginous bed, with Bellerophon carbonarius, Pleurotomaria sphe- 
PULA ANG eM acrOocnewluUs ee sse etna anen ence eee Weecedle hon coc oe ae eee 3 
No: 35. -lead-bluevcalcarcous|shale:+s-s-s-ceccseerecesssere cease rene seas eee sees eee eee 8 
No: 358. Bituminous. shale:ss2i2).-oc6c 222 scteedae cece cenee oases an tee eee eee ae eee 8 


No. 36. Lead-blue calcareous shale, fossiliferous; it is sometimes a limestone, contains Pro- 
ductus longispinus. Ohonetes variolata? Ch. Vernewilianus and Lophophyllum prolife-- - 


2 
No. 37 0 7 
No: 38:, Dark olive:fire-clay, \- 2.22. c-toon = oo Sonn aera a an Sa ans SO AS aC 4 


No. 39. Green sandy shales, containing rough brown nodules .....---..-----.----------------- 3 


BOND COUNTY. 133 


Nord0s9 Cone iniconescood specim Ons sm aecsaan afaecte nen asa sein alaielaiaestaltaleeatciniein senior sinters stale OQ. 2 
No. 41. Four inches ironstone at top and bottom, separated by four inches of dark shales, con- 
tains Hemipronites crassus, and Productus Prattenianus 
No. 42. Argillaceous shale, with tlattened ironstone concretions...........-.--+..----+ 
N y siticious limestone, upper surface sandy and shelly, made up almost entirely 
of fossils, including Aviculopecten occidentalis, Hemipronites crassus, Productus 
Nebrascensis, Athyris subtilita, together with Myalina Swallovti, Euomphalus sub- 
rugosus, Myalind sub-quadratt, Pinna per-acuta, Chonetes granulifera? and Meekella 
CUE ROTTS ooo San oooh Se bane COS HOaC OSSSes ceo Sd ocus deuas ab aseecsedaupSHoppSEHSsao9 2 
No. 44. Brown sandstone, fracture, sometimes shows a greenish drab, concn Pinna per-acuta 
and Bryozoa. This is sometimes merged into that above, and they then both pre- 


sent the characteristics of a ferruginons sandstone.....-..--..-.-.--..---2--------- 24 
No. 45. Drab-clay shale, with flattened concretions of ironstone.......--...-..-.-.------- eee A) 
No. 46. Dark-drab indurated sandstone, with some remains of a few fossils, could scarcely dis- 

tinguish species, Aviculopecten occidentalis ...---.-----0---eeecceeeeceetecee eee eens 8 


Two miles above Bethel bridge, on Shoal creek, there are thin layers 
of No. 46 containing Myalina Swallovii, Aviculopecten occidentalis, with 
fragments of plants (Calamites). Just below, on the creek, No. 47 
appears thus: 


Shaly ferruginous sandstone, with ironstone concretions 


2. Blue sandy shale. --- 2 
Sandstone, upper part sometimes gray, indurated below, and bright brown, lower a Ganoerast 

TAGIIC YW NEAGLE NG pace osesense ncboce nese chosoosabenece cede soous BAapaocoEsaanRecacor 4 

4. Gray micaceous sandy shale and shaly sandstone ..-....-.----.----------- fomeeniaersteisererielateersien 3 

Half a mile east of Bethel bridge the following beds are exposed: 

Ft. 

No. 42. Drab argillaceous shale, with concretions of ironstone..----------.------------------------ 18 

ae me } Sandyplimestoneand|sandstoner 2. -- 5. = sec ees ne eee seat wan ea ens eee cee nt eeoeee mete 3 

IN OFA Same AT OTA CCOUS)SU AG entre seater me ast eee sloeree eee arate cela ee nee aieisie einiaieeinictecinie acieine sie 17 


East of Fairview, near the east county line, on a branch of Hurricane 
creek, there is exposed, about six feet of chocolate colored sandstone 
(part referred to No. 46), containing Productus Prattenianus, Aviculo- 
pecten occidentalis, and remains of plants (Calamites). The position of 
this rock would indicate that the easterly dip of the rocks in this county 
does not exceed thirty feet across its whole breadth. Below No. 46 are 
seen on Shoal creek occasional outcrops of thin-bedded gray sandstone 
amounting to about thirty feet in total thickness: 


Shoal Creek Limestone. Ft. In. 
No. 49, At many places on Locust Fork there crops out about four feet of an ash-blue lime- 
stone, with a somewhat splintery fracture jointed vertically, the upper part shelly 
on exposure; contains Productus longispinus, Spirifer lineatus, Sp. cameratus, Pro- 
ductus (Boonensis?), Rhynchonellu Osagensis, Itetzia punctulifera, Athyris subtilita, 


Chonetes variolata? and Hemipronites crassus 4 
Below this are seen on Locust Fork: 
INo:/30:, Greenish-draly.clay:shaleloasas---s 2-22-22 asoss one serecttocccceeonesseescecescs BeELEOS 2k 
No. 503. Blue shale, somewhat bituminonus.--.....--...--.--- Ps SEE ECHO COE CE DOE OO EEO OEISE 2 
No. 51. Bituminous shale. Ne ee a ee Nee REBT aE ETTORE OR 
No. 2. Blue clay shale, with occasional flattened concretions of pyritiferous ironstone and 
WEA oe roe cee OS ECR ESCA CECE ECHO OCHO EUDEHIOOA OC ORCC ODE OIICOSO BOSSE CA COCO AECS 10 
INO;03-m1 Coal Non I 200d excepuilowen Qil.sea. 2-22 oe oo raee eee an oes ean se seer seec se 10 


No. 54. Light-biue fire-clay, from a few inches thick to two feet. Next below is three feet of 
yellow and brown sandstone in one inch layers, then argillaceous shale. Passing 
eastwardly down the creek, the rocks dip about twenty feet per mile. One mile 
south-west, at the county line, there is a local dip north of four feet in a hundred. 
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Heonomical Geology. 


Coal.—McCracken’s, on Lake Fork, is the only place where coal in 
any quantity has been taken out, and it is only when the creek is dry 
that this can be advantageously worked. The coal is seventeen inches 
thick and of good quality ; it is dug out at several other places on Lake 
Fork, and has also been found on the head of Dry Fork. The other 
coal beds seen in this county are too thin to be worth working. Shafts 
have been sunk in the drift clays for coal east of Greenville, but in 
order to reach any valuable coal bed they will have to go about 225 to 
to 300 feet or more below the general surface of the county. 

Building Material—-The only really good building rock is the Shoal 
creek limestone, of which ToBras FirLes and Mr. Reams have good 
quarries. The sandy limestone No. 43 is also good for building pur- 
poses, and it may be procured one mile south-west of JAMES VALLEN- 
TINE’S, on a branch of Dry Fork. Plenty of good limestone for lime 
can be procured on Lake Fork, on the head of Dry Fork and on Shoal 
ereek near the north couuty line. 

Fire-clay.—No. 38 may prove to be a good material for fire-brick, and 
good clay for common bricks can be everywhere procured. 

Water.—Springs are scarce. Good water can generally be procured 
at twenty to thirty feet beneath the surface. 

Soil and Agricultwre—On the mounds and white oak ridges the soil 
generally inclines to a red color; on the flats it is of a whitish or gray 
color and often quite sandy. The richest soil is that of the bottoms, 
next the high mounds, then the prairie in the south-west part of the 
county, and next succeed the white oak lands and the flats. There isa 
small area of very good limestone soil near Locust Fork, with a growth 
of red oak, white oak, shell bark hickory, elm, hackberry, laurel oak, 
black oak, black walnut, mulberry, red bud, sassafras, and honey locust. 
The average yield of wheat is good, occasionally varying from fifteen 
to thirty bushels per acre; of corn, thirty to forty, very rarely on the 
best mound slopes reaching seventy five bushels per acre. ° 


CHAPTER XI. 


FAYETTE COUNTY. 


This county is bounded on the north by Montgomery and Shelby, on 
the east by Effingham and Clay,on the south by Marion and Clinton,- 
and on the west by Bond and Montgomery. It embraces an area of 720 
square miles. It is intersected by the Kaskaskia river from the north- 
- east to the southwest, nearly equally dividing it. Dismal creek flows 
south-eastwardly through T.5 N., R.4 E. All the other streams are 
tributaries of the Kaskaskia river, including Bast Fork, Flat, Carson, 
Richland, Hickory, (three forks,) Sand, Camp, Linn, Sugar, Rock, Big, 
Moceasin, Wolf and Waller’s creeks on the east, with Hurricane, Buck, 
Bear, Buckmaster, Ramsey, Asher’s, Beck’s and Mitchel’s creeks on the 
west. 

Topography and Timber.—In passing from the streams to higher land 
we generally ascend by wiite oak slopes to post oak flats, thence to flat 
prairies, around which there is generally a margin of pin oak and some- 
times black jack and post oak. Between the various streams there are 
flats and mounds, the latter rising from fifty to seventy-five feet above 
the flats. There is a low mound in T. 4 N., R. 1 W., another in T. 7 N., 
R.1E. The mound just west of Vandalia is about ninety feet above 
the plains Occasionally they occur along the prairie between Hurri- 
cane creek and Kaskaskia river, and there is one large mound north-west 
of Bowling Green. East of Beck’s creek the rise is gentle from the 
post oak flats to the white oak mounds about sixty feet above. On the 
post oak flats and flat prairie we often find swampy places and some- 
times ponds. Inthe north part of T. 5 N., R. 1 W., there is a remarka- 
ble chain of ponds several miles long trending east and west, and 
mostly connected. Their margins are marshy, witha growth of Cepha- 
lanthus occidentalis or button bush, pin oak, rose, maple iris and rushes. 
Some are said to contain fish. Northwardly towards Vandalia there 
are several other ponds. Township 5N., R. 4 E.,is generally very gently 
undulating. Dismal creek rises from very genue depressions in the flat 
prairies ; no bluffs appear for several miles, but near the Chicago rail- 
road they are sixty to seventy feet high and rise by long gentle slopes. 
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T. 4 N., R. 1 W., east of the river, is mostly flat with a gradually rising 
low mound in the south part. Near Carson, Flat and Richland creeks 
the country is gently undulating, with low hills near the streams, pass- . 
ing from rich land with pin oak, laurel oak, cornus and willow near 
the prairie, to land with elm, ash, pig-nut and common hickory, hazel 
and plum; thence to open post oak flats. Near Hickory creek the 
country is somewhat broken into short white oak ridges blending into 
post oak and white oak flats. Near the creek the hills are not over fifty 
feet high. East of Vandalia to the prairie the country undulates very 
gently, having mostly a gray soil with sometimes an abundant growth 
of hickory, varied by richer land with black oak, white oak, shell bark 
hickory, laurel oak and flats with post oak and black oak. Passing 
thence along an undulating prairie down the gentle slopes of Sugar 
creek to Big creek and London City, there are broken white oak hills 
spreading out into flats with post oak, black oak, black jack and black 
hickory. On Rock and Wolf creeks the hills are sometimes sixty feet 
high, and on the bottoms as well as those of Sugar creek sugar trees 
are very abundant. The bottoms of Big and Wolf creeks are tolerably 
wide and flat and sustain a growth of red birch, sycamore, bur oak, 
coffee tree, ash, red mulberry, hickory, cornus coral berry and amorpha 
Sruticosa. Beck’s creek is rather a sluggish stream with wide and often 
wet pin oak bottoms; thence to the higher lands there are long slopes 
reaching to the flat post oak ridges. The neighboring prairies have a 
margin of pin oak, laurel oak and swamp whiteoak. Ramsey is a clear 
stream with a sandy bed ; its kottoms are wide and high enough for 
~ good farming lands. On its bottoms may be found linden, buckeye, 
white walnut, bladder nut, hornbeam, hackberry, sugar tree, with iron 
wood, service berry and Spanish oak (?) on the hill sides. Lower down 
the stream the hills are low, but above the railroad they are more 
abrupt. From Vandalia westwardly to the county line the country is 
mostly flat with occasionally small prairies, a few low drift mounds, 
some ponds and some good timbered land with white oak, black oak 
and hickory, and occasionally poorer land with post oak, and richer 
land with sassafras, elm and ash. Hurricane creek is rather a sluggish 
stream; its bottoms are rich and often wet, varying in width, some- 
times being a half mile wide and increasing near the Kaskaskia river. 
On its bottoms I observed sassafras trees one and a half feet in diame- 
ter and rose bushes twenty feet high, and the trees generally are very 
tall. Other trees observed on its bottoms were bur oak, hackberry, 
red bud, ash, elm, shell bark and -pig nut hickory, hazel, wild allspice 
and grape vines. Hast of Fairview the growth on Harricane bottoms 
consist mostly of pin oak and swamp white oak. The trees are larger 
and taller near the Kaskaskia river; one hickory growing on a hill side 
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was noticed, four inches in diameter and sixty feet high. The Kaskas- 
kia river (or Okaw, as it is commonly called,) has a deep channel and 
often sandy banks. Its bottoms below Vandalia are generally two 
miles wide, diminishing to one mile at the north county line. On the 
bottoms there is a heavy growth of timber, including pin oak, walnut, 
red oak, bur oak and cotton wood; and in wet places opposite Van- 
dalia I noticed Catalpa bignonioides. The hills south of Vandalia are 
from fifty to seventy-five feet high. Towards the northern part of the 
county they are generally higher, being about 80 feet near the north 
county line, and 150 feet near the mouth of Beck’s creek. On the other 
streams the hills are lower. On Buck creek are found cornus florida, 
white walnut, hornbeam, sugar tree, black gum, red oak, ash, linden, 
cotton wood, sycamore and white oak. 


Stratigraphical Geology. 


In this county the formations consist of the Quaternary and the Coal 
Measures. 

Alluvium.—The wide flat bottoms of the Kaskaskia embrace an exten- 
sive area of alluvium. 

Prairie Formation.—The prairie near Dismal creek has a grayish soil 
containing a few small concretions of oxide of iron. Nine miles east of 
Vandalia on the national road the prairie soil contains a good deal of 
iron ore. ' 

On Flat prairie, ten miles south-west from Vandalia, the roadside 
washings expose: 


Mee DarkisOn soso eee me seek eee cae eaten creme cee maciec eee ren aca ee renice Seep ie nee scenes e eae 1 
2. Dark brown claysw-thidarker stains, exposed ):2-s--.ssccccacresaccs ce cesses cece see uecenedeuus 2 


This I consider older than the alluvium, and may be equivalent to the 
Bottom prairie of the Mo. Geol. Report. 

On the north side of Big creek there is exposed six feet of dark and 
buff clays, containing small nodules, probably loess. 


Drift.—This formation is well developed in this county. A well near 
Ramsey was dug 100 feet deep through clay and gravel to solid rock. 
The mound west of Vandalia is about 100 feet above the general surface 
of the surrounding country, and 55 feet of drift is exposed on the bank 
of the river at the National road bridge. This would make the total 
thickness of the drift in this county not less than 150 feet; probably a 
little more, but not over 200 feet. 

On the bank of the Kaskaskia river, at the National Road bridge, 
the upper 15 to 20 feet consists of red clay with coarse sand and gravel 


—19 
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below, with 30 to 35 feet of blue clay at the bottom. The blue clay is 
very hard and compact, and contains numerous small rounded pebbles. 
One mile south-west the railroad cut exhibits red clay, sand and peb- 
bles at the top; below, gray and brown beds, with alternations of beds 
of sand and pebbles, the latter sometimes partially cemented together. 

The mound west of Vandalia has ash-colored clay at the top, and 
darker colored clay and pebbles below; then brown sand, pebbles and 
bowlders; two-thirds up the hill side there is a fine spring of pure water 
issuing out of the brown sand. One and a half miles south-west of 
Vandalia the river bluffs are formed of steep, broken drift hills, with 
blue clay and bowlders at the bottom, overlaid by brown sand ; towards 
the upper part there is a two foot stratum of ferruginous sandstone 
passing into a hard iron ore. Its firm hard appearance might induce 
one to think it belonged to an older age than the drift, but it lies at 
about the same horizontal level along the hillside, and is-also found 
cropping out in other ravines at the same elevation, with drift sands 
below. Furthermore, its frequent occurrence in this county, and also 
in others, associated with the same drift beds, shows that it must belong 
to this formation. The blue clay at this place is quite hard, and the 
water passing over it forms a tufaceous deposit on the surface. In the 
ravines there are many fine springs of water issuing from the base of 
the sand beds. 

On Buck creek, near the Kaskaskia bottoms, there is a dark gray clay 
and sand conglomerate, which when struck emits a dull hollow sound. 
A good spring of water flows from just over it, and a tufaceous deposit 
is there formed. 

Twelve miles south-east of Vandalia masses of ferruginous conglom- 
erate were observed similar to that found near Vandalia. A well here 
shows 8 feet of sand at the top, and 18 feet of sand and pebbles below. 
In the road north of Greenland I observed— 


Ft. 
1 eBurt.clay and ipray Sandstone: sa.eccecmessaceeenccearcsoecacinnasaenesenancaa ree eresercseese sss 5 
2) Merri gin ous Sanastone.<cccswsec ces acsemsaacsecsinncnaciscaccssscecciesssneeencm cei acte cee sceeeates 4 
Sebuiticlayiand) pebblesiestesseccecaciacsiansscasietasinesacvna scaaeeemnceemsaceseinese eat eee arene 4 
4°) Bloe clay,and:pepbles inisiehtie-sccsctcewerieesceciessersessesaasctinatesseenseseseanceanane eon 6 


In sec. 31, T. 6 N., R. 2 E., on the land of GEORGE PHIFER, a broken 
stratum of coal 14 inches thick occurs in the drift, with blue clay and 
pebbles both above and below. One unacquainted with geology might 
imagine a permanent coal bed to be here. 

A similar place was examined on Bear creek, five miles from Vanda- 
lia. The hill is here 27 feet high, and near the middle there is a thin 
stratum of black sand; beneath this are streaks and fragments of coal 
enveloped by red sand and small bowlders, and near the base of the 
hill there is a mass of Coal Measure fire-clay. There are also masses 
of sandstone and limestone not much worn, all evidently drifted but a 
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short distance. Other bowlders found here are of granite, sienite and 
quartzite. : 

At the mill on Beck’s creek, in sec. 10, T. 8 N., R. 2 E., Coal Measure 
limestone is seen apparently resting on a bed of drift; some of the sand 
and pebbles are even cemented to the limestone, which must have been 
overhanging when the drift was deposited, and the latter washed 
beneath. 

Mounds.—In the western part of the county there are many mounds 
rising above the general surface of the country 50 to 90 feet, and occa- 
sionally there are a few east of the river. The various clays, sands and 
pebbles found on these mounds, and entering into their composition, 
present the same character peculiar to mounds found in other counties. 

Among the drift bowlders found in this county are sienite, granite, 
hornblende rock, greenstone, quartzite, sandstone, limestone and clays 
from the Coal Measures. No very large bowlders were found. 


Coal Measures. 


On account of the non-appearance of certain intermediate beds neces- 
sary in the connection, we can only approximate the thickness of the 
Coal Measures in this county; but there is sufficient data to assume 
that the total thickness may reach 350 feet, ranging from No. 1 to No. 
46, of the section of upper Coal Measure strata, and include the horizon 
of four coals, viz: 13, 14,15 and 16, although the latter has not yet 
been found in the county. 

The rocks occupying the highest geological horizon in this county are 
probably those on Dismal creek, of which the following is a section : 


Ft. 
Ite ih RAG ALE ee pcecncseenecccocosechancsea Tac bcnqdecd ac gcHbasedodceeabHonSnSecacHEtosesnone 10 
No. 2. Buff limestone, upper part nodular, middle in even layers; no fossils seon........--..----- 5 
No. 3. Clay shales with nodules, middle red, remainder olive-colored....-...-------+eeses---e-e-- 12 
No. 4. Sandy shales and thin beds of hard, gray sandstone 


The next highest beds are found on Hickory and Rock creeks: 
On Hickory Creek. 


Ft. 

No. 1. Sandy shales; in the middle are dark micaceous and carbonaceous partings, below there 
are occasional thin beds of sandstone, color yellow, drab and gray..--.....-------------- 20 

No. 2. Sandstone, hard, gray, and brown, ferruginonus and yellow; part of it for 100 feet horizon- 
tally is a vermilion red, containing Lepidodendron and Sigillarie.........--.+0---+----00 5 

No. 3. Slaty coal and bituminous shale, passing into a cannel coal, at Odell’s contains Solenomya 
radiata and Aviculopecten Whitet, equivalent to No. 15 Shelby coal 3 
No. 4. Dark blue clay shales, stained brown ea 
INGA Ome CLOW; CAV eeem eee eens nena ae casera 5 
No. 6. Soft yellow sandstone and shales. : eae: 6) 
No. 7. Greenish-blue clay shales. -...-.---cnceesn---ee enc nnenen ee 6 2 


In passing down stream a quarter of a mile the rocks rise 1 Peete in 
60. 


140 GEOLOGY OF ILLINOIS. 


ss 
E Ft. In. 
.No. 8. One anda half miles down stream there is exposed 25 feet of clay shales, they may 
beas muchas 50 or 75 feet in thickness. Men boring at Odell’s report 80 feet 
below No. 3 (coal No. 15) without reaching any coal. In the road near the creek 
at Slabtown the following beds were seen: 
No. 9. Dark grayish-blue shaly limestone. sometimes in solid layers suitable for building 
purposes) contains| remains of fossils\. ss a2. -eseeece cere cece ceeeneceeeecece : 8 
INO; 105) eAufowsin ches ofishalesecssne-ace eee osc ee enc eos cree eee eeeee a 


Nos, {Coal—smutinithejroad—inyaiwelle tos. oa eecse-c costes sects en seeseeee cee aaa 1 

No. 114. Fire-clay covered by debris at this place 

No. 12. Ochrey-brown sandy shales with noduies of ironstone and some hard rough masses 
OfSANdStones oe ece cies ce cee aes eein ciclo oenieie cess clears cleteeeiae ie oe ee eee ee eee 25 


Below this there may be 25 to 50 feet more of sandy shales, to the 
next lowest rock seen at Richardsou’s coal bank, in sec. 27, T. 6 N., R. 


INovl45) svellowiclaysshalesiiznscssserserees sm ceecsee tecneia seateee steer ct eter een antes eceee 6 

No. 15. Dark gray shelly limestone passing into a calcareous shale, very fossiliferous ; 
contains Hemipronites crassus, Chonetes Flemingti, Spirifer cameratus, Productus 
Nebrascensis, Aviculopecten occidentalis, Myalina ampla, Myalina Swallovii, Leda 
arata, Monopteria gibbosa, Schizodus, Macrodon, Edmondia, Phillipsia Sangamoensis, 
Poteriocrinus ? near P. hemisphericus, stems of Crinoids, Synocladia biserialis and 


TRUS Utes Bosco obo oases ar aEcadensuc cso HsascsacaceSoppaDascecsEesoudconbsosseac 4 
No. 16. A few feet of clay shale and afew inches of dark shale..-........-.....--------.---- 
No. 17. Covered by debris—Bituminous coal (13) said to be ...-.--.--+---..-------2- eee eee eee 16 


Below the forks of Hickory creek there is exposed 8 feet of thin 
bedded sandstone. On the South fork of Hickory, part of the above 
section appears thus: 


It. In. 
15 Bituminous) shalo-ssc-ssecss tones sesame eee eten ce seen ene ast eee eam eee eee 2 
2. Dark blue shaly limestone 6 
Sie Bituminous coalii(coaleNorl 4) ie: secisscricieee cciecn ce ee sees ee cee ne eee ee Eee ene eee 10 
ZO OTE OER AS NGS asosecnesocse cas uasesracisoddorenescons sanoddedaugcodsbassescbosasebodaodce 2 
5. Nodular arenaceous limestone, contains Productus! Prattenianus, Allorisma and a large 


Plewurotomarid sane a2 oes nesses eee eee dee see ace ee eee eee Sane ee saan ees Q 
6. Dark red and olive clay shales with nodules and concretions of ironstone 


A quarter of a mile down the creek there is about 40 feet of hard 
sandstone and sandy shales. = 

On Rock creek and Wolf creek coal No. 15 (Shelby coal) with the 
adjacent rocks is found. At Phifer’s and at Joel Blakely’s the section 
is as foilows: 


Rough looking fine-grained buff limestone, no fossils except a few Crinoid stems-.- 
Sandy-shalesas sa cacee cts cee aces Seance as tay mie cerete ee eta ate rere ae = te a eee eae eer 8 


Below the forks of Moccasin there is exposed 25 feet of shales, the 
upper 5 feet sandy, below dark bluish-olive clay shale. At 12 feet from 
the bottom there is a 5-inch calcareous stratum, abounding in Myalina 
sub-quadrata, also contains Leda arata, Schizodus, Lingula, Macrodon 
(large Sp.), and fragments of crinoids. This bed is probably 30 or 40 
feet below coal No. 15. 


1. Yellow and brown sandstone, containing remains of plants, with a few red ochrey bands at ian 
thelowerpant/a ces cee snes secem cae sics castles acca as sis stealatetee ereraaie statelels eetatetaetsta terete eectatete 35 

2. “Soft black: shalego soe cc csecsoccseese sates aeiser case se cccemense reese sce casencaeceeemencaee 1 

SY Coal (15) ace heehee es oe ast ce Soe ce eaten Seine ae ne eters Seas Se ee ee eee eee 18 

4. Clay with some nodules of limestone 4 

3. 4 

6. 


se 


of 
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Near Howard’s Point the following beds are below coal No.15. In 
ce. 36, T. 7 N., R. 2 E., there is an outcrop on the head of Camp creek 
about 2 feet of hard grayish-blue fucoidal sandstone, which turns 


dark-brown on exposure. 


At Howard’s Point part of the same sandstone appears thus: 


Yellowweshal yesand Quon ewan ese eee ee cieaeeacieecewefeceensiscceari cine clelenlinaisriicinenisicetiaciectl 1 
Hard bluish-gray sandstone..--.- 
Sandy sha'es and thin beds of chocolate colored sandstone ... 


A quarter of a mile down the creek, there is 15 feet of dove colored 


clay shale. In the lower part are concretions of sulphuret of iron and 


carbonate of iron and lime. 
Ft. In. 
No. 2. Dark shales, lower part bituminous; sometimes there is a bed of dark shaly lime- 
BIDE soscrorecesecoscescs . al 6 
No. 3. Bituminous coal (No. 14) 10 
IN Oat) OM GxCOl OF ett re- Cla yee ns «oman alee ere etree nanan e seen nels seiee eee 4 
No. 5. Thickly laminated soft chocolate colored and red sandy shales 4 
On Kaskaskia river, in sec. 28, T. 9 N., R. 3 E.: 
Tk RIGO ARON NEG an Rea een a QS OSC COBED CSS HOE HOSEIEO5S BOSH E REL HOODESESoGEHsODcned 7 a 
2. Olive clay shales with some ferruginons concretions.....-...----..---------------e0 nee 4 
35) ‘Dark luesshaly limestone... 5. sae. cee ces oc sees soci hose erases ines eee cise se aee ce eie = se 4 
4. Brownish ash calcareous shales, contains Athyris subtilita, Chonetes Flemingii, crinoid 
ARUIS | AUC CON MSs se eas ene ee a ome eee Sete ee an ee nae Sonera eae a 2 
5. Bituminous coal (No.-14) 14 
(hp ISG EY seeeecn eo teemos Cac QoS DEE SCO LOEB EH CEES SHOE EIB ESS OSUBEROSSEADSSo 4 
7. Course, rough, nodular, sandy shales. some hard nodular, sandy and calcareous beds con- 
taining Productus Prattenianus, Aviculo-pecten, etc .--..-..----------2 2-2 ee eee ee eee ene 6 
Down the river 300 yards the same sandstone appears at the water’s 
edge. 


At Brown’s coal bank on the west fork of Beck’s creek, at the county 


line, in the south part of sec. 22, 1.9 N., R. 1 E., the coal is said to be 
16 inches thick, capped by dark slate. The section is: 


ib 
2. 


ov wo 20 


Dark lead-blae limestone, dull appearance, weathers ash blue ....--.-....-----+---------- 1 

Lead blue calcareous shales, abounds in Productus Nebrascensis, Orthis carbonaria, Retzia 
Punctulifera, Athyris subtilita, also contains Spirifer plano-convexus, Spiriferina Ken- 
tuckensis z 

(Chzt! (06) pret reece tern sac eOnce seed ene Rese oCC an OOO REECE ROOmEAGOSUOCGS 16 to 224 inches. 


A half-mile down the creek there is found: 
Ft. In. 
Ferruginous limestone rather shaly, contains remains of crinoids and Lophophyllum pro- 
liferum 
ibightereenisinclayieualeseesee paneer a seers mente eeeneene cls atcetsecicssicss 2 


PN iniyslamimn atedisancdysSnaleswseeeaee tele teat teil se ee loeiatatetseieamicetes atecinisteeicieestsiels 2 
Hard bluish-gray or drab calcareous sandstones....--.---------22------- enn nn - cee n ee ceeeee 1 
Drabiandiplneclayisnalegesss seen eae nee ne ene a eee mo wese sleee conic een sec eee 8 


In sec. 30, T. 9 N., R. 2 E., (known as the Gooden coal bank) we have: 
Ft. In. 
DI OT Ce Peer cer sect i CECE EEE AIEEE IIE OC IGE SE OLED OD SE AOE BORA COS CSOD q 
Dull ash blue shaly limestone, weathers to a dirty drab, fossils are Productus Nebrascensis, 
P. Prattenianus, and Chonetes 
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Sh (HEN RERIIS ap esSssscdscocdeannsessossoadcssbasSsantcnsedsosasacondscdanes 
Thinly laminated clay shales with plants 
5. Clay shales in thin layers in the creek; beneath there is said to be a thin seam of coal.... q 


An interesting group of rocks occurs on Ramsey creek, comparatively 
isolated from any other group in this county, no other outcrop beiug 
observed within six miles, but from the topography of the country it is 
apparent that their position is below that of the rocks previously 
mentioned. Their position is near No. 22 of section on page 128. 


be 


Section at the railroad on Ramsey creek and just below: 


Sandstonejandisandypshale2-s=<eccesee ane a easinee teen aman teen aanam anemones a= saeetaco 21 
Clay shales with compact nedules of iron ore..--.......-----------------2--- een e eee ee- nee 7 
Semi-bituminous|darkslate sa ---<ececewanscleeseriecse ce sae ecsasee se eetneeeee === sea 2 
Mmnduratediclayjshale; a fewiuches:.--s-cese ee cress sees ccna ncaa ce eee neeeen en aaeemeceaena= ? 
Even bed of iron stone, outside brown, fracture purplish-drab, abounds in Estheria, also 
contains Aviculopecten << <22-ncccccnssnscceciecesescinsaco=s cece BE BAe HOC ate EEEeScaonoodece 2 
ight-bluearsiliaceousishaleces-.s--ssesean=-neencee tees eta nes am aneamea se ace nee neers 4 
Drab-colored' clay shales orfire-clay ----<-- 2222.2 22. so sec ene ne ne cannon cern - = soe- =r eee 
Drab clay shales, nodules in the upper part, lower part talus of above, about 
An} to aj mile down the creek we have an ash-blue limestone, upper part turns brown and 
shells:offiontexp0suresaceses ese e nana cocecesassecencse eaten escces so eneeee meee ace seamen 3 


The lower part is sometimes shelly; abounds in Syntrilasma hemi- 
plicata, also contains Meekella striato-costata, Chonetes, Spirifer cameratus, 
Sp. lineatus, Spiriferina Kentuckensis, Athyris subtilita, Terebratula bovt- 
dens, Hemipronites crassus, Productus longispinus, P. costatus, Nautilus, 
Stenopora lepidodendroides, Polypora, Synocladia, and Lophophyllum pro- 
liferum; it has also dark fucoidal veins passing irregularly through it. 
Ty COE Beco cesbos seen sa oo CoC BEECH HO SEG eB OSCE ESR SRS ASHE EKRSTOOCACSSoURSEDSStOcéanaSaaHOSS es ae 


11. Coarse gray limestone, contains only a few crinoid stems and a few remains of fish teeth.... 2 6 
125 Vellow:clay/‘andnodulesef limestone) ----- o-oo ec cee ene se soccer ec eececessssececerccceee 2 


EES Bee fe 


OID SS 


_ 


About two miles down the creek there is an outerop on the hillside 
of about two feet of even bedded chocolate colored and yellowish sand- 
stone, with twenty-five feet of sandy shale beneath, and towards the 
foot of the bluff, two inches of blue, compact limestone with a pot metal 
ring; this is probably near No. 4 of above section. One and a half 
miles further down the creek, at a ford, the following appears: 


Ft. 
Drift of sand and clay q 
Sand yishalesieoesoec seer e ee eee seca! SOR ASE NERSHOCESOO 4 


Wellow, ochre. colored\sandst0n6--..+- esc oe cece ses seen eee eee ne eee re sctee nee eee eee 2 
Gray shales with ironstone concretions abounding in some very nice fossils, including Leda 
arata, Solenomya radiata, Myalina, resembling I. meliniformis, Schizodus near S. Rossicus 


weno tours. 


No. 4 of this section is near No. 5 of the section at the railroad bridge. 
The course of Ramsey creek is generally south-east. From the above 
it will be seen that the rocks have a slight dip down stream. 

On Beck’s creek at the mill, in sec. 10, T. 8 N., R. 2 E., there appears 
6 feet of buff limestone abounding in Syntrilasma hemiplicata, and Lopho- 
phyllum proliferum, also contains Athyris subtilita, Productus costatus 
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and P. punctatus. This bed of limestone is seen extending along the 
creek for 100 feet, and has a regular local dip of 17°. On Hurricane 
creek, near the line of Bond county, east of Fairfield, beds of sand- 
stone occur containing fossils resembling those of No. 46. 


Economical Geology. 


Coal.—Much anxiety was manifested by the citizens of Vandalia on 
the subject of coal. At present their supplies are brought by rail from 
Perry county. 

Coal 15 or Sheby coal is only found near the head of Hickory creek 
23 miles from the east county line, and northwardly near the county 


’ jJine on Rock creek and Wolf creek. 


At Jas. P. Odell’s, in sec. 34, T. 6 N., R. 3 E., a slaty coal has been 
taken out, but as yet is not much used. A shaft was in process of being 
sunk, and had reached 80 feet, without coming to any other coal. 

On the land of Joel Blakeley, near Rock creek, an 18 inch seam has 
been worked, the upper and lower two inches pyritiferous and 14 inches 
of good coal. At Blakeley’s bank part of the coal bifurcates, and insinu- 
ates thin veins into the overlaying sandstone. 

The neighboring hills are low and the coal can be easily reached. 
Mrs. Mary Grant and Mrs. Phifer also have coal banks in the same 
vicinity. This coal crops out one foot thick at the edge of the water of 
Wolf creek, in sec. 12, T. 8 N., BR. 3 E. 

Coal No. 14 crops out on the Kaskaskia river at Wm. Thomas’ in sec. 2, 
T. 9 N., R.3 E, 14 inches thick; at Jas. Brown’s near the northcounty line 
on the waters of Beck’s creek, in sec. 21, T. 9 N., R. 1 H, 16 to 22 inches 
thick; a half mile north of Howard’s Point 10 inches. On the south fork 
of the Hickory, in sec. 10, T. 5 N., R. 2 E., it is 10 inches; at Col. For- 
man’s 18 to 20 inches. 

Only at Brown’s and Col. Forman’s has there been much mining. 

At Brown’s a drift 24 feet high has been run into the hill, but recently 
nothing has been done. At Forman’s, in sec. 1, T.5 N., R. 2 E., a good 
many pits have been dug at various places on the bottom and a good deal 
of coal taken therefrom at different times. On the bank of a branch 
the coal appears very well, extending nearly horizontally along the 
stream for about 50 feet, and 20 inches thick, with 4 feet of fire clay 
beneath; at one place the coal measures 2 feet in thickness. A trace of 
this coal appears in the road at “Slabtown.” 

Coal No. 13.—Banks have been opened at two places on Little Hick- 
ory creek, viz: at Wm. Hamilton’s, in the S. W. qr. of the N. W. qr. 
of sec, 26, T. 6 N., R. 2 E., and at Wm. Richardson’s, in sec. 27, T.6 N., 
R. 2 E. At Hamilton’s several pits have been dug on low ground 
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near the creek, but they are now filled with debris. At Richardson’s 
the coal was taken from the side of the bluff, but is now hidden from 
view by the talus from above; the thickness of the seat is reported to 
be from 16 inches to 2 feet, and the coal of good quality. These places 
can be worked without much cost. 

On Beck’s creek, about a mile above the Shelbyville road, a good deai 
of coal has been taken from the creek, but the water is generally 
in the way. This is known as the Gooden coal bank. A bed of coal is 
reported to be at the bottom of the Kaskaskia river, in the S. E. corner 
of 1. 9 N., R. 2 E., but the water is generally at least 6 feet over it. 

The western boundary of coal No. 15 is a north and south line two 
miles from the east county line. The western boundary of coal No. 14 
is nearly parallel to the last and three miles west of it, with an outlier 
of a few miles square near the north county line, east of the railroad. 

The western boundary of coal No. 13 passes northwardly near the 
middle of R. 2 E., crossing Kaskaskia river near the mouth of Beck’s 
creek, and thence north-westwardly. West of this line no coal beds 
have appeared in the county. 

The coal under the Shoal creek limestone is about 230 to 240 feet 
below the lower Hickory creek coal. Coal No.7 is 375 to 500 feet below 
coal No. 13. From this I would suppose that in order to reach a good 
workable coal, a shaft would have to be sunk 300 to 500 feet at Vanda- 
lia ; at that depth coal No. 7 (6 to 8 feet thick) might be reached.* 

Iron Ore.—Thin beds and coneretions of carbonate of iron ore are 
common in the Coal Measure shales, but were not found sufficiently 
abundant to work in this county. On the National road, nine miles 
east of Vandalia, I noticed a deposit of very dark colored oxide of iron 

‘in prairie clay or soil; it crops out about 4 inches thick, in a rough 
massive stratum around the margin of a washed place of 50 feet square ; 
on one side it is 6 inches beneath the surface and on the other 2 to 3 
feet. The clay at this place is probably of older age than the soil or 
alluvium ; probably nearly, if not quite as old as the loess. Small con- 
eretionary nodules of a similar variety of iron ore are often found washed 
out of the prairie clays. 

The ferruginous sandstone, previously spoken of under the head of 
“Drift,” may sometimes be considered an iron ore; it is abundant near 
Vandalia, and is also found near Greenland and at William Porter’s 
on Little Hickory. 

Building Rock.—There is a good sandstone quarry near Ramsey creek, 
two miles below the railroad; the rock is generally about 2 feet thick 
and of good quality; part of the stone arch culvert on the I. C. R. R. 
at Vandalia, was procured here. 


* See section of shaft and boring at Vandalia, at the close of this chapter. 
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The Syntrilasma limestone on Ramsey creek has been very exten 
sively used on the railroad, and also in bridge abutments on the 
National road. Part of it seems to stand the weather well, but a good 
deal has been cracked by frost. The lower bed under that containing 
Syntrilasma, has the appearance of being a very durable stone, but Iam 
not aware that it has been used. 

The buff limestone, on Beck’s creek near its mouth, would probably 
make a very good lime. 

In sec. 10, T. 5 N., R. 2 E., there is a quarry of hard brownish-gray 
sandstone, rather irregular in its character, changing color on exposure. 
It has been used in some bridge abutments on the National road, but 
has not proved durable. 

At Wm. Yokes’, north of the National road, nine miles east of Van- 
dalia, there is a good sandstone quarry. The rock is thin bedded, tol- 
erably hard, but works freely and is of even thickness. On Dismal 
creek, near Laclede, there is a five foot bed of buff limestone, which 
makes a tolerably good building rock and good lime. 

Road Material—At Vandalia there are very extensive beds of sand 
and rounded gravel, very suitable for road beds and much used for bal. 
lasting on the railroad. Several lumps of native copper have been 
found in this county; one a half pound and another 10: ounces in 
weight. 

Soil and Agriculture—The Kaskaskia bottoms embrace a large area 
of, as yet, untilled lands, being subject to annual overflows, which has 
heretofore been a drawback to their cultivation, but there certainly will 
be a time when these lands will be sources of great wealth. The prai- 
ries in the southern and south-east parts of the county probably contain 
the best upland; the other prairies have generally a thin soil, similar to 
that on the post oak flats but probably richer. Much of tae timbered 
land is poor, but there are occasionally very rich spots of elm and 
cherry land, for example, on the Vandalia and Carlyle road. 

The best uplands will produce 40 to 50 bushels of corn per acre ; 
other lands 25 to 30. 

A good average of wheat is 20 bushels per acre, the timbered land 
producing the best crops. 

Recently the bugs have been quite destructive to the potato crop; but 
generally, with proper culture, very fine crops can be raised. I would 
suppose that on the broken ridges fine vineyards could be made, but 
none have yet been started. 

Wells and Springs—There are some very good springs in this county, 
generally originating in the drift sands, and are sometimes a pleasant 
chalybeate. 


—2 
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On the land of Geo. Phifer, in sec. 31, T. 6 N., R. 2 E., there are severa] 
chalybeate springs issuing from the sands of the drift, and Mr. P. says 
that they always have the same flow of water. In the hills south of 
Vandalia there area good many fine springs of mostly very pure and 
clear water. 

In the north part of the county, the wells are 12 to 18 feet deep, with 
weak veins of water. A well on Rock creek prairie was dug 39 feet and 
plenty of water obtained. 

One mile south of Vandalia a well was dug 30 feet, mostly through 
sand with some clay at the top, and plenty of water procured. On a 
hill, at an elevation of about forty feet above, another well was dug 
60 feet deep, through similar material, with no water; near the lafter, 
another was dug 65 feet deep, mostly passing through sand, to water. 
A half mile north is another well, 30 feet deep, through clay and sand, 
with plenty of water. 

Antiquities—There are a good many ancient mounds of human con- 
struction in this county; a few near Vandalia, some on Hurricane 
creek, and some near Ramsey. But few of them have been opened. I 
obtained only a few flint arrowheads and a stone hatchet made of sienite, 
and picked up a few broken fragments of pottery near the site of a 
mound that had been opened. 

A particular examination of these mounds might develop some inter- 
esting relics. 

In conclusion I would state that Iam under many obligations to Mr. 
TEVIS GREATHOUSE, of Vandalia, for assistance in furnishing maps, 
and am also particularly indebted to Dr. G. W. BAssETT, of the same 
place, for assistance in making collections, in getting information, and 
for spending several days in assisting me. 


NotE.—Since the foregoing report was made by Mr. BRoADHEAD, a 
shaft was sunk at Vandalia to the depth of 377 feet 3 inches, and a bor- 
ing from the bottom of the shaft to a total depth of about 574 feet. 


The following section of this shaft and boring was furnished by Dr. 
G. W. BASSETT, of Vandalia: 


Ft. In. Total 
No. 1. Soil and yellow clay, sand, gravel, bowlder clays and quicksand (drift) -....-.. 94 6 
INOsey 2 Hard san(St0n =o scseca= ase tonee cae see eee eee eae eee eee nee eee ee 12) 9578) 
No!) (3:e Darkysandyyiclayishaless-..2as. -snaenseaceaeaceinse settee eaten ae eee) (J. 8} aloft hl 
INO: (4:5 (Clay shale ee esses cavccocccecce senses teeecce cece dset tne s ase ae eee ee 4 3 106 2 
Not l5- Blackighale io- 21262252 2acc caus Soscee cate Sere eee re a See 10 2116 4 
No. 6. Dark gray shale......... BERS C BOOS CRS OCC CE SEDO RC ER ESCESEEO RAIS SS EGO OOe502 Tad 193\58 
INOS thu Coal NOs 10sec cnscnemcan see cceee see semesters eae eee eee ete eee e eee 10 124 6 
NO! 85). Bire-clay. <=: 222. stcescoe cis se oe anise ae ee Eee eae Se eee eee 3 BBY 8} 
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No. 10. Hard gray sandstone 
No. 11. Bituminous shale.... 


INT TRE (OR SITET ES noch ceca a ceescooncnesonSSoneese 

No. 13 Dark, gray, sandy shale 
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No. 16. Dark gray shale............--.-.... SSB SoSoaSRoddedd SoaabodcuabscosdaSHsasnaRS 
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Wie Te RWG Socccedce cocoon seeocdosnanoaosscoccosbossosecno cas dobscongseSOARSoSoesS 
No. 20. ‘Bituminous limestone with Pinna per-acuta, ete.......----2--- 2-2 eee eee eee 
AXE OT TOES Fed. ccc tnecenb noc socddocsosyasssodcadsoscdodshoonstdssostiGosScconcacesce 
Ie Bes HEN SE Cree dcme ccodosdecsscneéoso sos acsociacopnosoocusboodennsEscdosooadoode 
No. 23. Dark clay shale with Avic. rectilaterarius.. 2.0.2. ..020-seecce eee scene ne censee 
NOs 24ee BC NOUS|SH al Olena meme sieae ean tanaiane = slneate scjsaaeeiscesiesislectsiaaiseee ae 
No. 25. Limestone, Carlinville and Shoal creek bed ........-..--------------.seeeeeeee 
NOs 26s6 Gray, SialGcon-cccemncccnsaesscewacceenace 

Ne 27. Bituminous shale.. 

No. 28. Coal No. 9...-.... 

No. 29. Bituminous shale. . 

No. 30. Gray shale-.-..-...- 

No. 31. Gray sandstone .. 

No. 32. Gray shale ..-.. 


No. 33. Coal No.8 
No. 34. Fire clay 
No. 35. Bituminous shale 
No. 36. Sandstone 
No. 37. Sandy shale 
No. 38. Dark gray shale with bands of iron ore...........----- 20-22-22 2 eee sense eee e nee 
No. 39. Bituminous shale with fossil shells and ferns.............-....-------.-------- 


INo- 41- Clay with iron ‘stone concretions: -- 2 oo oo. eee sens ce ew ecc ses ccecscncneecae 
INO 42 ee San OSLONG sWwibWt OSS fOLUSy-—cacenesccresceece sere nice slee eee cciisceasesciiseecieste 
No: 43= Sandyshalewith clay parting: <<... cence n cae co ccc cccceeacenceccacescccs 


Bottom of shaft—boring as follows: 
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No. 49. Clay shale-.-....- 

No. 50. Bituminous shale... 6 
No. 51. Dark gray shale..-..-.....-..... m 3 2 
No. 52. Clay shalejwith lime nodules... 

No. 53. Bituminous shale............-.-- 

Nie EL (ORS 7 REI CY epee ccc ees eden HOC COS TOR SCC HEE CE DSH BCHOCOpECS cas OBASNRHO0S 11 
No- 55. Blue clay shale 5 él 
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This shaft and boring reaches a depth of 574 feet without finding a 
workable coal. The shaft at Centralia was sunk to the depth of 576 feet, 
at which depth a seam of coal 7 feet in thickness was found. This coal 
is 373 feet below the Carlinville limestone in that shaft, and if the strata 
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retain the same thickness at Vandalia, their boring terminated 80 feet 
above the Centralia coal seam. It seems from these shafts and borings 
that there is a very decided increase in the thickness of the strata asso- 
ciated with the lower coals in the central portion of the State, and that 
they will be found at a greater depth here than at points nearer the 
borders of the coal field. The parties interested in the matter at Van- 
dalia should prosecute their boring at least to the horizon of the coal 
seam at Centralia, to determine, if possible, whether that coal extends 
into Fayette county. 
A. H. W. 


CHAPTER XIf. 


MONTGOMERY COUNTY. 


This county is bounded on the north by Ohristian, on the east by 
Christian, Shelby and Fayette, on the south by Fayette, Bond and 
Madison, and on the west by Macoupin. Its superficial area is 194 
townships or 702 square miles. 

Topography.—On Ramsey creek the hills are low and the country 
gently undulating; near Nokomis there are several mounds, with long, 
gentle depressions between, stretching off intorich plains. Westwardly, 
across the country, through townships 10, 11 and 12 N., the country is for 
the most part rather flat. Near the East Fork of Shoal creek the hills 
are generally low, becoming higher as we descend the stream; in the 
south part of T. 8 N., they are 40 to 50 feet high. On Shoal creek and 
Middle Fork the hills are 40 to 50 feet high, and rise by long, gentle 
ascents. 

On the West Fork of Shoal creek the country is generally broken 
for a few miles from the stream, and the hills are 60 to 70 feet high. 
Near Lake Fork the hills are not very high. In the south half of the 
county between the main streams there are occasional mounds, often a 
mile or more across their base and about 50 feet above the adjacent plain, 
with which they are connected by a long descent. 


Timber and Prairie—Probably a little less than two-thirds of the 
area of this county is prairie. The northern part is mostly prairie; the 
southern has a large proportion of timber. Near Hurricane creek there 
are post oak flats, changing to low white oak hills near the creek. At the 
edge of the prairie the growth is mostly laurel oak, sumach, hazel, plum, 
etc. Near Ramsey creek the upland growth consists of white oak, 
black oak, post oak, laurel oak, hazel and sassafras. The Hast Fork 
hills have mostly pin oak, black oak and post oak, changing near the 
prairies to laurel oak, black oak and hazel. Shoal creek hills have 
mostly white oak, black oak, sassafras and hickory, changing to poorer 
flats, with post oak, black jack and black hickory, often extending to 


150 GEOLOGY OF ILLINOIS. 


the prairie. Near Hillsboro the growth is principally black oak with 
some white oak, hickory, sassafras and hazel. 

Near Walshville and Lake Fork the country is gently undulating, 
with a growth principally of plum, black walnut, honey locust, wild 
cherry and grape vines. Wild vines loaded with grapes were observed 
nearly everywhere in the woods, proving the soil to be naturally well 
adapted to the grape. . 

Post oak flats occur near West Fork as far up as T. 10 N. 

Sugar trees are occasionally found along the Middle and West Forks, 
and some extensive groves are found on the bottoms of main Shoal 
creek. i 

The following comprises a list of such trees and shrubs as were 
observed occurring in this county: crab apple, ash, prickly ash, red 
birch, bladder nut, buckeye, box elder, button bush, bitter sweet, black- 
berry, coralberry, choke cherry, common cherry, coffee tree, cornus, (2 
species), cottonwood, Clematis Virginiana, elder, grape, (4 or 5 species,) 
gooseberry, black haw, hackberry, honey locust, hop tree, hazel, shell- 
bark and thick shellbark hickory, pig nut hickory, black hickory and 
common hickory, iron wood, linden, white maple, sugar tree, red mul- 
berry, pa-paw, persimmon, plum, black, red, white, post, laurel, pin, 
chestnut, blackjack, bur and swamp white oak, red and American elm, 
red bud, raspberry, rose, red root, poison-oak, sassafras, service berry, 
sarsaparilla, sumach, trumpet creeper, Virginia creeper, willow, (sev- 
eral species,) and black and white walnut. 


Geological Formations. 


Washings in the road at Walshville show 8 feet of brownish buff clay 
with but few pebbles. Along the various streams are occasional expo- 
sures of sand and pebbles with some beds of brownish-yellow clay, 
Five miles north-east of Litchfield, 45 feet of drift is exposed, the lower 
part a compact bed of dark clay, with some sand and pebbles. In 
sec. 8, T. 8 N., R.3 W., the following description was given me of the 
various clays passed through in well digging : 

1—Soil. 2.—Yellow clay or hardpan; at 24 feet reached a 3 foot bed 
of sand, then soft moist clay. 

Seventy-five yards from this another well was dug, showing in the 
upper part brownish-yellow clay at 20 feet, and at 38 feet was a 2 foot 
bed of sand, and at 42 feet, specimens of wood. 

On the head waters of Ramsey there are many springs slightly 
chalbyeate, and some containing sulphate of iron, issuing from beds of 
drift sand and pebbles. * 
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There is certainly evidence that ‘at some former period of time the 
whole surface of the county was 50 to 75 feet higher than at present; 
that since the original drift deposition (it may have been just at the 
close of the Drift period) large masses of these deposits were washed 
off, Jeaving occasional mound like elevations, several of which may be 
seen near Nokomis, a few between the East and West forks, and the 
hills between Hillsboro and Butler. 


: Coal Measures. 


The upper Coal Measures appear in part in this county, and under- 
lay all the superficial deposits, and include coal beds No. 11 and No. 13, 
with a trace of No. 12, and embrace about 150 feet of rocks, reaching 
from the base of No. 33 to No. 20 of upper Coal Measure section. 

Nos. 20 and 21.—In sec. 12, T. 10 N., R. 1 W., there crops out along 
the creek 8 feet of sandy shale and blue limestone; close by is an out- 
crop of brown shaly soft limestone, containing Hemipronites crassus 
and Crinoid stems; a Machrocheilus and Spirifer cameratus were also 
found. The exact thickness between 21 and 22 is unknown; the out- 
crops are ten miles apart with no evidence of a continuous easterly 
dip, but it is probable that 25 or even 50 feet may intervene. 

Rocks on the East Fork of Shoal creek.—In sec. 24, T. 8 N., R. 3 W., 
we have: 

1. Mostly dark lead-blue shales, upper part sandy with brown nodules of iron stone, the lower 


two-thirds calcareous with many fossils, Productus Nebrascensis, Spirifer cameratus, Poterio- 
crinus hemisphericus, Bellerophon montfortianus, B. Carbonarius, Orthoceras eribrosum, Leda 


bella-striata, a fossil near Soleniscus typicus, Bryozoa and a few branching corals......-....---- 10 
2. Ash blue limestone, jointed and shelly on top; contains Productus Prattenianus, Ohonetes, Avic- 
ulopecten, Pecten? Aviculatus and Prod, Boonensis..-..-.------+0-0--20- 0022-2 cece cece nc en eens 9 


The last named limestone I regard as No. 22 of my upper Coal Meas. 
ure section. North-east of Irving on Hast Fork, and down stream for 
a tile, there are occasional outcrops of an ash-blue hard shelly lime. 
stone, abounding in a large variety of Productus Prattenianus; it also 
contains P. costatus, P. punctatus, P. Nebrascensis, Spirifer cameratus, 
Aviculopecten carboniferus, Chonetes Verneuiliana, Ch. Flemingii, and a 
branching coral. 

In sec 7, T. 8 N., R. 2 W., obtained the following section : 


1. Masses of tumbled limestone with Hemipronites crassus, Productus Nebrascensis, Edmondia ae 

BN GW REA hee en cence CIEE COR OC OC CODER DU CODOC CE DOO NIC ARE CODLOSSCAbnoscodEenddcpoateacoSacs 2 
2. Dove and brown clay shales boo. 
Se (ONE oe eee Brecon Rett RCeEs CGR RCO SEER SDH RO CU OEE BQO DCR SBACE iG ncbabedonsanoanonoccessougan 1 
Ape GX Cenisht) DI 116) tht G-Cla yee setae we marsala cise taie eaten eta tat oiataarerstet aie ete alate sie tees ta eee 2 
5. Olive shales changing to darker colored below, contains a few brown ironstone concretions, the 


middle part abounding in a large Pleurotomaria similar to one found by Mr Meek, at Rulo, in 
Nebraska; the fossils are very fragile; a species of Machrocheilus is also found; thickness 
ODOECU AN Serer cence ce erec et SeHe COC eCOCENOL CERES EDDA GEIR HEH ROR ACRES HAGA GECRae 8 
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A quarter of a mile up stream the limestone appears in a regular 
layer, stretching across the bed of a small branch. 


Three miles up stream many fossils were collected, weathered out 
of the shale beds in a fine state of preservation, including beautiful 
specimens of Pleurotomaria spherulata, P. tabulata, Orthoceras, Macro- 
cheilus paludinaformis and one like the M. primigenius, but with body 
whorl and spire more elongated; Goniatites globulosus, Bellerophon car- 
bonarius, Leda bella striata, Nucula Ventricosa, Astartella vera, Conularia, 
Leda Oweni, Euomphalus sub-rugosus, and Polyphemopsis per-acuta. These 
shales contain round and oblong clay and ironstone concretions. 

In sec. 28, T. 10 N., R. 3 W., a few fossils were obtained indicating 
the presence of the same beds as those last named. 


The upper blue limestone, named above, undulates along East Fork 
for about eight miles, and I regard it as equivalent to No. 22 of my 
general section. Near sec. 36, T. 8 N., R.3 W., on the east fork of Shoal 
creek, there crops out eight feet of sandy shale and sandstone. On 
West Fork, at the bridge on the Hillsboro and Walshville road, there is 
a bluff of 35 feet of bluish-gray sandy shales, with a thin bed showing 
markings resembling those of Fucoides cauda galli, and containing one 
Bellerophon. East of Litchfield, at the creek bluffs, is seen 30 feet of 
sandy shale, and below that 10 feet of thick bedded sandstone resting 
on limestone. Four miles up stream this sandstone is quite ferru- 
ginous at the base and contains many remains of plants, calamites, 
sigillarie, etc. One mile further up stream there was observed 45 feet 
of dark-ash micaceous sandy shale. On Five-mile creek, in sec. 26, T. 10 
N., R. 5 W., there is 12 feet of sandy shales with a thin bed of partially 
carbonized wood containing a fossil fern. A quarter of a mile up the 
ereek there is an exposure ef 16 feet of olive-drab clay shales with iron- 
stone nodules. These shales are evidently continuations of the same 
beds and make the total thickness of No. 26 not less than 85 feet. 


No. 27 to 33 inclusive.—The best exposures of these beds are on Lake 
Fork and at Litchfield. The section on Lake Fork at the Bond county 
line, near McCracken’s coal, is as follows: 


In. 
Driftislopepecewnc- cose seeacecrece asec eee meen cnen tesco stam see etaceseteces male nsreictets 
No. 27—Lead blue limestone, with crinoid stems and Athyris subtilita..- 
No. 28.—Coal - QdeoRS 2. 


No. 29—Blue ats Shales 
« No.30—Shales and shaly limestone Timlin in fossils, but many are much caren 
including Spirifer cameratus, Productus punctatus, P. Nebrascensis, Spiriferina Kentuck- 
ensis, Hemipronites crassus, Productus Prattenianus, Athyris subtilita, Terebratula bovi- 
dens, Myalina sub-quadrata, a Macrocheilus, a Pleurotomaria, and one fish tooth ..--..--. 4 
6. No. 31—Ash gray limestone, in the lower part there is from one to one and a half feet 
of dark ash colored limestone often traversed by fine lines of calc-spar ; fossils not abun- 
dant, contains Productus longispinus 
WepeBiLUMINOUS) ShalOseoeac acco aceeiaecaseaeee a= 
8. No. 33—Coal No. 11 


Om ww 
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Part of No. 27 appears two and one-half miles north-west in the bed 
of the creek, containing Spirifer cameratus, Fistulipora, Productus cos- 
tatus, P. Nebrascensis, P. Prattenianus, and Myalina subquadrata. The 
tossils here have a well preserved and nacreous appearance. On Rocky 
branch, east of Litchfield, No. 31 appears thus: 


Ft. In. 
1. Ferruginous limestone containing Pinna per-acuta, Bryozou, Prod. Nebrascensis, and 
SOIC WWISGOIDS SaSese SE SHE SS65S5 GOSS OSS aR BSR SE DROS DOORS A caS HES HSncHS ESS SSSHesSoe 0 Q. 
2. Nodular drab shale, soon becoming a firm bed of rock .-...-..-....-----------+-+--------- 2 


3. Rough andirregularly bedded limestone, lower part a pretty bluish-gray ; has a few 
small drusy cavities with crystals of cale spar; fossils are Athyris subtilita, crinoid stems, 
Prod. longispinus, Aviculopecten carboniferus, Terebratula bovidens, and Spirifer came- 
PRET a Sera Se SEHR CS Reece deme ceed coches sess oRsosseadsonseosoasaadesasscoggassocscesad 16 


One and a half miles south-west of Bethel part of No. 31 crops out 
along the creek, the upper portion an even bedded bluish-gray sub-erys- 
taline limestone; but below it is more irregularly bedded. Productus 
longispinus abounds, associated with Aviculopecten carboniferus. Four 
niles N. E. of Litchtield the upper part of No. 3Lis a thick bedded brown. 
ish-gray limestone abounding in Rhynchonella osagensis. 


Economical Geology. 


Coal.—On J. Wilson’s land, sec. 7, T. 8 N., R. 2 W., coal No. 13, (No. 
24 of upper Coal Measure section) has been mined; that used was from 
near the out-crop and does not appear very favorably ; the quality and 
thickness might improve by thorough opening. The same coal has 
also been taken out on the land of Jno. 4. Newsman, in sec. 28, T. 10 
N., R.3 W. Iwas informed that it was 18 inches thick, but I could 
not thoroughly examine it on account of the overlaying debris. On the 
land of Mr. McCracken near the south county line (probably in Bond 
county), coal 13 is 17 inches thick. Occurring as it does below the bed 
of the creek, it can only be reached at low water, and even then the 
labor of one man is required most of the time to keep the pit sufficiently 
dry for two others to work; but with this trouble it will repay very well to 
work for neighborhood purposes. The same bed has also been worked at 
Ross’ old mill, on Shoal creek, at the south county line, and may also be 
reached just below the surface of the water on Shoal creek above Long 
bridge. At the limestone quarries on the creek near Butler, it may be 
reached at about 10 to 14 feet beveath the bed of the creek; also about 
4 feet beneath the darker colored limestone at the base of Michael 
Cleary’s quarry east of Litchfield. 

Section of the Litchfield shaft, conducted by ANDREW Howarp: 


Ft. In. 
Olay and Nard Paine resets sores ow easel rene nema seein dn eases tobe cases ees see eae 35 
Soft: bine:sandstone ‘in; thiniay era rec. seca e oe eee = am erie en cern eo oe ce cece Sue ee EE soe en ee 18 
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Ft. 
Licht)bluelimestone\-ccnnn-enewann==- os eeceenana noma macienesanianacieceeenlssesesasne=sectenecne 4 
Gray limestone 4 
Black shale (probably coal) bail 
Limestone with fossils.........2--.s------------- pclboueecescesacssctasccstoenesescnceseenses a2 
‘Blackislateand\coalt-seccsccdesncccae -secinwenecccesaccesneasesccoseecneeseeccemame seems 3 
ITO: ClAV owe clece cece cor wen cennsneccnasoeninaan mse eercmeenanasm ans memcancnceiecc= mee siee a ecsmctinne 3 
Clay shale .-....2.2-- 225-252-2022 nee n nen nnn noe ee nee nn www een een n nena n een enn nnn 
AIEIMOSLON Greece sees seeeccen sec aace a acsseascastaacnimes 
Softislatyjsandstono\ecassemasnesecacisesesscesecaiaass msl 
JWG) GERD) cosnonHSopencmoD Sapna Seaeeoodcodcusnkoddopedcadaceaoase 
Blackvandiwhite sandstonCsccecesscicoce cecieececen=<comeoasemccacnecesseeeoecececasteaesersas 
Black slate and bituminous limestone 
Coali(Nol0;)St=n=-----se ccc coree a= opicneboasqataacsas scedeancendaas 0. 
Fire-clay 6 
Hard and soft limestone—dark-ash color...............-----.-- 12 
6 
5 
7 
1 


Blue and red sandstone. 


Shaly sandstone ....... 

Blue slate......-.-- 

Blackislatejand coalecsscsaseaccerer nce sessceaseeetceciscscssetiaseseaecnssatecceneteeeeaseeesee 
TOE PS acocabooasedoodedasn ono SdncaaacqAN od Ooo QSodeEoSnESoSsEdgcoes Sdadad gansdagosodeacogueda 6 
Soft limestone (Carlinville bed ?)...........-.......-----.---- 5 
Sandstone steers ese sesec cess seers cceace esses 18 
Coalimpure—No. 9. 

TCE GING) adacsnadabodboadaedadoHbouSsGoacodosanod6 soucdnaduosdacadSaaqsoadsneacoteddacdoncess 23 
Bituminous shaleseesssese cases aes sees cece eee once a acece eee ee esec asec ea eee eee a 
Coal—No. 8?.. 0 
Blue shale -- 3 
Limestone -- a, 
RTE Os eee ocn con aac eeon Sn Sto SS nScOER de GodencoacosHdns qancESSocReosacadqssbccosbanscaboatocdone 24 
Shale with numerous iron bands 

Blackslatesentetes see eeeas cote r ence scenerremenest eases 

Shale........... 

Limestone—hard .-- 

Shalosandtironjbands!=- +o -.eseccee cose es socesecneecee sp siccecce CEBDEO CARRE OOD DOSE OO SOCCNS 8 
Limestone—solid 

Shales escsesineass 


TONEAO ES? scoccosoaccasadeScoDsecqoBaS cancHC uD acGEcco sad seccaccoonssdcocadsechedascasrosence 3 
Grayishaloteccesssesecestocesaterensseranes ence 

Coal Beesessceccsse tere a aotaseesaseseeenes 

Fire-clay......-.-.. 

Nodular limestone 

Shaleyandisandstone, about... -osss+--cees ness sense cecserssacccseecsens BDRSODOSeRHOORoSod500009 40 
COT bas so COS SO SCORES aCO0H BORE HOUSES OS HNSOcSHEnagagosaDSHedesonSdadarasausoosascSHseasesosaos 1 
Sandstoneand'some\shalos-- sana. -sco- ecececlocesers nas ceciscsinsiseciereeeean ee seers scinemane set 45 
Coaliwithishaly parting NOficecessctecsccceeinisesmeastecciceceetincestinescicccsncteenatsenae) 5 


Building Rock.—On Hast Tine about sec. 26, T.8N., BR. 3 W.., there 
is a tolerably good bed of hard bluish fimestone! On Rocky Branch, 
east of Litchfield, there are extensive quarries of pretty good limestone, 
the beds are rather irregular, but the rock is very extensively used for 
ordinary stone work and makes very good lime. North of the railroad, 
on the West Fork, there are several outcrops of a brown and gray lime- 
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stone in three feet beds. The same rock is also found four miles further 
up stream. At the latter place part of it presents a beautiful bluish- 
gray variegated appearance. I regard this limestone as possessing 
much durability, and, being in a thick even bed, may become in time 
very useful for large columns. I believe it to be equivalent to that used 
in the construction of the old State House at Springfield. 

West of Butler there are good quarries of limestone for lime, and it 
is also much used in the neighborhood for ordinary building purposes. 

Soil and Agriculture——tThe richest land lies in the northern part of 
the county mostly north of the line between Tps.9 and10N. East of 
Nokomis there are a few high mounds quite rich on top and along their 
sides, and especially so in the valleys between. The northwest town- 
ships have a rich soil and are capable of producing heavy crops of corn 
and wheat. Southwardly, on the prairie, good wheat crops and occa- 
sionally good corn crops are produced. In many places fresh plowing 
will disclose rich spots alternating with poorer land. This is due to the 
existence of what are commonly called “scalds.” These “‘scalds” are 
spots of very thin, poor soil, with naturally a very scanty vegetation, 
mostly Ambrosia bidentata. Good manuring and deep plowing might 
make these barren spots more productive. With careful tillage, deep 
plowing and thoroughly rolling or harrowing, so as to render the soil 
quite loose, good crops of wheat can be raised on most of the whitish 
soils. On ordinary land, by good preparation and sowing with a drill 
the farmer may feel sure of twenty-five to thirty bushels of wheat per 
acre. 


CHAPTER XIII. 


CHRISTIAN COUNTY. 


This county is located near the center of the State, is regular in out- 
line excepting the northern boundary, is twenty-one miles in width from 
east to west, and thirty-two in greatest length from north to south, and 
is bounded on the north by Macon and Sangamon, on the east by Macon 
and Shelby, on the south by Shelby and Montgomery, and on the west 
by Montgomery and Sangamon counties. Its superficial area is about 
nineteen and a half townships or seven hundred and two square miles. 


General Features, Soil, Timber, ete. 


On the north it is drained by the Sangamon river, and the central, 
southern and western parts of the county are watered by the South 
Fork of Sangamon and its tributaries, Bear, Locust Fork, Prairie Fork 
and Flat creeks. The smaller streams sometimes are nearly dry, but 
the two main forks of Sangamon generally flow the year round. The 
South Fork is rather a sluggish stream, with muddy banks, but occa- 
sionally, as at Taylorville, the water is clear and fresh, indicative of 
latent springs. 

The topographical features of this county do not vary muchin differ- 
ent localities. The prairies in the southeast are rolling, often rising 
into mounds. In every other part of the county they are flat or very 
gently undulating. Near the streams the slopes are often very gentle. 
In the southern half of the county we very rarely find a bluff twenty- 
five feet high, and in passing down the South Fork no broken nor hilly 
land is seen until we get below Taylorville. Four miles north-west of 
Taylorville the country is rather hilly, the hills about sixty feet high, 
but not often too steep to admit of cultivation. A few miles further 
down, there is a gradual descent from the prairie to the river, the blufts 
of which are about twenty feet high. In the northeast the slopes are 
often so gentle as to render it impossible to trace a line between the 
upland and lowland. i 
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On the North Fork of the Sangamon there are occasional-drift blutts 
thirty to tifty feet high, capped with a heavy growth of white oak, but 
the white oak lands do not often extend more than a quarter of a mile 
from the river, giving place to a more undulating surface, with a growth 
of elm, hickory, oak, sassafras, cherry, hazel, ete. 

This county consists mostly of prairie, the timbered land being con- 
fined to a narrow belt along the streams. On the South Fork of the 
Sangamon the timber belt is generally about three miles wide, and along 
the other streams from one to two miles. The prairies are generally 
flat, with a luxuriant growth of resin-weed, two species, viz: Silphiwm 
laciniatum and 8S. *terebinthinaceum, golden rod, solidago, several species, 
LTiatris or blazing star, two species, and the beautiful and delicately 
colored Physostegia Virginiana and Gerardia tenuifolia. Occasionally, 
on the basin-like depressions or flat marshy spots on the prairies, I 
found Iris versicolor and Vernonia fasciculata. 

There is not much difference in the quality of the prairie soil, it being 
all a rich black loam of from one to two and a half feet in depth, and 
in the northern part of the county slightly sandy. The soil along the 
edge of the prairie near Taylorville is quite sandy ; eastwardly for six 
miles there are occasional spots of poor sandy soil, with postoak and black 
jack, but this often gives place to better land, with white oak, black oak, 
hazel and sassafras, or cherry, laurel oak, hazel, pin oak, hickory, plum 
and crab apple. Along Locust Fork its whole length, and on South 
Fork above the mouth of Locust Fork, both on the bottoms and hill 
sides the soil is deep and rich, with principally a growth of American 
elm and cornus. On Bear creek the soil and growth is similar. Onand 
near Musquito creek the soil is rich and black, with a growth of elm, 
linden, coffee tree, cherry, red oak, hickory, red bud, spice bush, hack- 
berry, black walnut, honey locust, ash, mulberry, etc. West of Mus- 
quito creek, on the slopes leading to the North Fork, the timbered land 
is quite sandy and the growth variable; on some soil black oak pre- 
dominates; where there is much clay mingled with sand there is a growth 
of red elm, sassafras, etc., when there is still more clay, laurel oak, 
American elm, white oak, black hickory, shell bark hickory, red bud, 
black oak and sassafras. 

On the south side of South Fork, below the mouth of Bear creek, the 
prairie land often approaches the stream, and the adjoining woodland 
growth reaching to the river bank consists of laurel oak, elm, hickory, 
linden and sassafras. 

North of the South Fork there are white oak hills occasionally spread- 
ing out into flats. 


Nore.—*The S. terebinthinacewm abounds on the rich prairies of Illinois, whereas in Missouri I have 
only found it on the post oak and black-jack barrens in the southern portions of the State. 
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Along the Sangamon river and adjacent hills there is a good supply 
of very good timber, consisting of white oak, bur oak, black walnut, 
red oak, elm and linden. 

Out on the prairies the farmers have planted many hedges of Osage 
orange, and they seem to thrive very well. Near Rosemond I noticed 
a thrifty berberry hedge. 

Crops.—This is an excellent corn producing county, generally avera- 
ging forty to fifty bushels per acre, and often sixty to seventy-five can 
be raised. Fall wheat gives a fine return to the farmer, but requires 
the ground to be well broken and grain put in witha drill. It will 
average fifteen bushels and often reach twenty-eight to thirty-two per 
acre. As yet there have not been many orchards planted, but the 
apple crop is generally sure and the peach trees often bear two years in 
succession. Where the prairies are grazed down blue grass naturally 
springs up and soon affords excellent grazing. 

The Geological Formations of this county include the Quaternary and 
the Coal. Measures. 


Quaternary. 


Under this head were recognized the alluvium, loess and drift. The 
alluvium includes the soil and recent deposits from the streams, and the 
black clays of the wide rich Sangamon bottoms are good examples of 
alluvium. On Musquito creek the exposures along the banks show as 
much as six feet of dark rich loam. On the south fork of the Sanga- 
mon the black loam is often ten feet or more in depth. 

The loess is but partially developed, and is scarcely recognized as 
separate from the drift. 

East of Taylorville the washings in ravines exhibit about ten feet of 
buff and brown clays and sand which may be referred to the loess; 
and in digging wells, about ten to fifteen feet of similar clay is passed 
through, reaching beds of sand and gravel, in which good streams of 
water are generally found. Sand beds are often reached within eight 
feet of the surface. The well at the hotel in Taylorville is thirty-eight 
feet deep, passing through eight feet of dark and light clay; then sand, 
gravel and clay to the bottom. Good streams of pure and pleasant 
tasting water are generally reached at a depth of from twelve to sixteen 
feet on the prairies, sometimes as much as twenty feet, and very rarely 
they have to dig deeper; but in the timber wells have to be dug deeper, 
often twenty to thirty-five feet. 

Bluffs of well marked drift deposits are often seen along the streams, 
and consist of brown sand with rounded pebbles and bowlders, and 
brownish-yellow and blue clay. 
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On Prairie Fork of Bear creek, ten miles south of Taylorville, the 
washings on the hillsides exhibit at the top soft brown clay, and below 
clay with many small rounded pebbles. On the North Fork of the 
Sangamon, one mile west of the east county line, the river bluff is fifty 
feet high, the upper portion of blue and dark-brown clay with sand and 
pebbles; below there is a loose mass of sand and pebbles, sometimes 
cemented into a rough sandy conglomerate, at times sufiiciently firm 
and regular to make rough walls. Below this there is a dark colored 
bed of finely comminuted sand and clay. Two miles further down 
stream there is a low bluff of dark drift clay with pebbles and small 
bowlders at the bottom and brown clay at the top At this place I 
observed a quantity of bituminous shale, a little coal and some frag- 
ments of limestone, all associated with the drift. 

The drift bowlders in this county are generally small, and their char- 
acter and composition various. Among them may be found greenstone, 
quarizite, granite, sienite, epidote rock, corals from the Devonian and 
limestone from the Silurian, but no peculiar drift fossils. 

At Pana, theI. C. R. R., passing through a mound, exhibits the follow- 
ing section: 


Ft. In 
Te Rie bsp ee A soca ces abe goncebasancucqooccoddoce ssodatadddseabossadncdsacoesod 18 
D2 ENGI I ANUP NTS Ceecaoeccen aca oReS BOCU cS EC HOCOCROUCDOLO Re OosOES DoSEEU ones odsdodadcn 8 
3. Brown clay and small rounded pebbles -.---....--------2-- 2-2 eee e enn ne ener een n ences 15 


This section is similar to what may be found in all the mounds of this 
part of the State. 


Coal Measures. 


This formation as seen in this county embraces a thickness of about 
230 feet, in which are visible two coal seams, only one of which is of 
workable thickness. These measures underlay the whole of the county, 
although there are no outcrops in the south-west, nor do we find any in 
the north-east quarter of the county, they being restricted to a small 
district south of Pana, to Locust Fork, to South Fork for ten miles up 
the stream from the west county line; ou North Fork for three miles 
from the west line of the county, and one other outcrop between the 
forks. The deep drift deposits cover the rocks in other places. These 
rocks belong to the upper Coal Measures, and their position in my upper 
Coal Measure section is from No. 12 to No. 32 inclusive. 

The highest rocks (geologically speaking) are the beds south of Pana 
at or near White’s coal bank, of which the following is a section : 


It. In. 
See OTH OL Clay sp ODDICS | CLC itesa merece cea oases eee scieeee enon aes cere eens 23 
Pe OUEST Ce eee sere sae te acSe CECOn See AC EEE COLO EL EE SHEE nE DRE CECBEaaee andcoasd 10 


3. Blue and bituminous shale, part quite calcareous, passing into a dark colored lime- 
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Ft. In 
4. 16 to 22 
6}. JONG) PN Gop oescascsscosecnaceqeecdonss sondoascaotosanadseondcnaesascsninoressocteacs 5 
6. Rough looking hard gray sandstone, sometimes in thin even beds, No. 20 of the sec- 
UO Na neaaononsjca cheba odacanns= Han SEMRedsAaORDOOCeHaO er et see aes 4 
7_ Sandy shales, with ironstone concretions. .---..-...---------------+----2+---7-s-e=-" 15 


There is here a regular southerly dip at the rate of thirty feet to the 
mile, extending from Pana for four miles south. It is probable that 
near or north of Pana the rocks are horizontal and soon dip north-west- 
wardly, which they evidently do ten miles north-west of Pana, although 
the dip is slight. 

The next rocks in descending order crop out on Locust Fork on see. 
2, T. 11 N., R. 1 W.,and just north. They belong near No. 21 of the 


section, and appear thus: 
Ft. 
1. Dark blue clay shales, with some regular layers of lenticular concretions of iron stone and 
- occasional strata of brown ferruginous shales, containing remains of fossils, including Prod. 
longispinus, Bellerophon, Crinoid stems, ete., part exposed, remainder in shaft—total..-.-.--- 3L 
2. Ash gray limestone, weathers drab, has buff shaly partings, abounds in Prod. costatus, P. longis- 
pinus, Athyris subtilita; also contains Prod. Nebrascenis, Sp. cameratus, Prod. Prattenianus, a 
fish tooth and one specimen each of Syntrilasma hemiplicata and Allorisma subecuneata were 
obtained from it. _ i 


I regard the rocks of the above section equivalent to the Ramsey 
creek Fayette county beds. The limestone (No. 2) contains the fossils 
of the Syntrilasma limestone of Ramsey creek, although but one speci- 
inen of that fossil was found. The lithological character, thickness and 
fossils are the same as beds found on Beck’s creek, Fayette county, and 
the overlaying shales (No. 1) are similar to corresponding beds at the 
railroad bridge on Ramsey creek. Down the creek three miles there 
appears in the creek four feet of lead-blue argillaceous limestone, equiv- 
alent to No. 22 of the section. The upper beds are shaly, the lower 
part a firm, even, thick bed of subcrystalline fine grained deep-blue 
limestone, having a conchoidal fracture. The upper shaly part is tra- 
versed by fucoidal markings and contains many fossils, mostly Prod. 
Prattenianus, P. Nebrascensis and Sp. cameratus; but fragments of a 
Nautilus and Bryozoa were also found here. 

A mile further down stream rocks near No. 25 crop out in the bank 
of the creek, of which the following is a section: 


Feet 
Soft, yellow; ochrey, caleareous'shales:-.. -----.om-ee ee ce= eee s soni ee eee see eee eee 5 
Darkvolivelclay: shales: 2s cseae ene eaters oa sae ae elaine eee ee eee ee eee 2 


Deep blue fucoidal sandstone and sandy shale 
Bituminous shalesten.sssec sacs ese eseee evans 


Fossils found in Nos. 1 and 2 were Pleurotomaria spherulata, Spirifer 
cameratus, Sp. plano-converus, Productus longispinus, P. Prattenianus, 
Orthis carbonaria, Retzia punctulifera, Lophophyllum proliferum, Macro- 
cheilus, (small sp.), Bellerophon, crinoid stems, and one fine specimen of 
Pleurotomaria tabulata. 


mw ne 
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The next in descendin g order is 12 feet of sandstone (No. 26), seen on 
South Fork, five miles below Taylorville. The upper part is shaly, 
the lower beds thick, hard and gray, and a softer brown with dark 
specks ; contains remains of Calamites, Sigillaria, and other coal plants. 

Nos. 27, 28 and 29.—In sec. 29, T. 14 N., R. 3 W., a quarter of a nile 
above Greenwood’s mill, I observed at the top— 


TRETL BUT UG poe ane SSS SO SS CORB SS GN COd HORSE DOS COCO CECE OCR S HORS HES HO BCE HBO OHICOSOSBECOSEONGS 1 

Dark olive calcareous shales, containing Athyris subtilita, a small Macrocheilus, Nucula ventri- 
COSA AN Ge CLIN OLCY SLOLNS steele sie araisnte ne ae lta alaiamiaraienicineeeefen nist cieietelaie ate 

(QTL ING 1b on mos heceine concoosadococosonoqonscdonaspsecousSbacada cosuadese 

Slope to limestone No. 30 of general section 


Three miles above Ralston’s bridge, on the South Fork of the San- 
gamon, observed Nos. 30 and 31, as follows: 


1. Ash-gray, compact limestone, showing facets of cale-spar, very few fossils...../.......... 8 

2. Shales, with nodules of buff limestone abounding in fossils, Productus costatus, Productus 
longispinus, Spirifer cameratus, Spiriferina Kentuckensis, Athyris subtilita, Ohonetes 
variolata? Crinoid stems, Fistulipora and Synocladia biserialis..........-..-----....---. 3 


At Ralston’s quarry, in sec. 3, T. 13 N., R. 3 W., we have— 


Slope from top of hill 
Gray limestone, fossils are Productus costatus, P. punctatus, Spirifer cameratus, Spiriferin 
Kentuckensis, Hemipronites crassus..-...--------. «-+-----+- 1 


ne 


3. Like the last, but more shelly, fossils about the same.......... 1 
C6 (ONGC GUBUGE be cee ocoemmocncoueccsodaccesSoncecdomcasosoonoenobesrecsonaccssbadou ods ear al 
5. Brown shales, with nodules of limestone; abounds in Athyris subtilita, Orinoid stems an 
plates, Lophophyllum proliferum, Sp. cameratus ....---2+----2222 200-22 e nese ee ee ee eeee nee 1 
6. Gray or drab limestone, but few fossils ; those seen were Athyris subtilita, Productus longi- 
spinus, P. Prattenianus and Lophopyllum proliferwin ...--- 2-22-2220 -c een ce enc cencecccnnne 9 
Part of the same at Greenwood’s mills, as follows : 
Ft. 
Wee Clayandisandy/alitivil Mensee nen an enn mann mnsne sae aeinecinacce==aiseain seein seeee et cenee 1 
2. Clay, with nodules of brown limestone, containing Chetetes, Fistulipora, Athyris subtilita, 
Productus Nebrascensis, P. costatus, P Prattenianus, P. punctatus..........-...----------- 2 


3. Gray or brown and buff limestone; contains Productus longispinus, P. Prattennianus, P. pune- 
tatus, P. costatus, P. Nebrascensis, Sp. cameratus, Hemipronites erassus,. Athyris subtilita 
and MOPNODRYMUMNE. D7 OU fCnUNY ranean caesar anions seieenacinesaee sees cece sneeoccoece merece neon 

4. Bituminous shale (No. 32) in sight 


At North Fork mills, on the North Sangamon river, in sec. 13, T. 15 
N., R. 3 W., we have— 


em slopeaclaycand sand —Orittsen oc meena mer roe ct eemrecaacececsedeceaas crcisaan sce ereeseee es 50 
2. Limestone, upper part gray and nodular, lower part more firmly bedded, soon weathers 
brown ; fossils: Productus longispinus. P. costatus, P. Prattenianus, P. Nebrascensis, 


Athyris subtilita, Spirifer cameratus, Hemipronites crassus..--.---2-0e+--00-2e--ceeanceeee 8 
3. Clay shales, contains a Crinoid allied to Poteriocrinus hemisphericus.. Qh 
eee Ft CSL OUGawy CALNOTIN CgOLO Wliee ena eet oie etaia aelniae ae nine aerenl sian etal statins <intelaiel sete oie eee 4 


Three miles down stream, near the west county line, the lower part 
of the last section appears 7 feet thick, with brown shaly partings be- 
tween the beds, which abound in Athyris subtilita ; the other fossils are 
FP. costatus, P. Nebrascensis, P. Prattenianus and Lophophyllum pro- 
liferum. 


— 22 
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The limestones above described (Nos. 30 and 31) correspond to similar 
beds at Litchfield and on *Lake Fork in Montgomery county. 


Economical Geology. 


Coal.—South of Pana coal has been taken out at several places along 
the head waters of Coal creek; but at the time of my visit the only 
place worked was White’s bank, on sec. 34, T.11 N., R.1 E. Theseam 
here is about 22 inches thick, of good quality, and obtained by drifting 
into the hill side at an elevation of about 30 feet above the level of the 
creek. The position of this coal in the geological series is about 420 
feet above coal No. 7, and corresponds to No. 14, counting from lowest 
coal upwards, and is numbered 17 in my general section of this and 
adjoining counties. A ten-inch seam crops out a quarter of a mile up 
stream from Greenwood’s mill, but the coal is of poor quality. Beneath 
the limestone at Greenwood’s mill, and a little below low water, a 17 
inch seam ought to be found; the same bed also probably exists be- 
neath the limestone at North Fork mills, probably six feet below low 
water. This coal is probably about 365 feet above coal No. 7. 

Building material—South of Pana Mr. Burke has a quarry of lard 
gray sandstone, which appears to be very durable. At Mr. Walch- 
er’s, Six i.iles north-west of Pana, on Locust Fork, there is four feet of 
ash-gray limestone, weathering bluish-drab. The beds are rather thin, 
but the rock is of good quality. On Jas. P. Durban’s land, two miles 
north-west of Walcher’s, there is a very good quarry of deep blue 
limestone; the lower bed, if properly quarried, would make a pretty 
and durable building stone. 

Ralston’s and Greenwood’s quarries, on the South Fork of Sangamon, 
each contain several good beds of building stone, and make excellent 
lime. There are similar quarries at the North Fork mills, and three 
miles west. 

The lower two feet at Stokes’ quarry, in sec. 16, T. 14 N., R.3 W.., 
would probably make a pretty marble; it is a fine-grained, even-textured, 
dove-colored limestone, with many lines and specs of cale-spar. 


*NoTe.—I also believe them equivalent to Nos. 162 to 166 of my-Missouri river section, published 
in Vol. 2, No. 2, Trans. St. Louis Acad. Sci., St. Louis, 1866. The limestones of the North and South 
Fork of Sangamon closely resemble, both in lithological appearance and fossils, beds in the northern 
part of Cass county, and those near Randolph, in Clay county, Missouri. 


CHAPTER XIV. 
SHELBY COUNTY. 


Shelby county is bounded on the north by Christian, Macon and 
Moultrie, on the east by Moultrie, Coles and Cumberland, on the south 
by Effingham and Fayette, and on the west by Montgomery and Chris- 
tian. It embraces an area of about 755 square miles, about two-thirds 
of whichis prairieland. Its surface is agreeably diversified by mounds, 
hills, valleys and plains. 

Streams.—The principal streams are the Little Wabash river in the 
south-east, and the Kaskaskia and its tributaries in the central and 
western portions of the county. 

Topography.—tThe hills skirting the “Okaw” or Kaskaskia river are 
generally 60 to 70 feet high, but 4 miles north-east of Shelbyville they 
attain a hight of 150 feet. For the distance of a half mile to a mile 
from the river the country is somewhat broken. The growth on these 
hills consists for the most part of white oak with some black oak and 
hickory. The bottoms vary in width from a quarter of a mile in the 
northern to three-quarters in the southern part, and are generally from 
14 to 16 feet above the ordinary stage of water in the rivers, with some- 
times a second bottom a few feet higher. During wet seasons the river 
often extends over the first bottom several feet in depth. Near the 
margin of the stream are found birch and willows, on the lower bottoms 
elm, maple and sycamore, and on the higher bottoms sometimes sugar 
tree and bur oak. Other trees occurring here are ash, pin oak, coffve 
tree and honey locust. Where the bottoms are low and the soil very 
sandy mixed with river drift, Vernonia fasciculata is the most abundant 
plant. 

The south-east portion of the county is flat, between the streams. - 
The timbered part of townships 9 and 10 consists mostly of flat post 
oak ridges, with thin light ash soil changing locally to better land 
with an abundant growth of hickory ; and at the edge of the prairie 
pin oak and laurel oak, with hazel undergrowth. Along the hillsides 
white oak predominates. The hills near Green creek attain a hight of 
about 40 feet; on Little Wabash generally 25 to 30 feet. Passing 
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northwardly along the west fork of Little Wabash, the change from low 
to high ground is very gradual, the country at the same time increasing 
in fertility. The growth in the south part of township 11,R.6 E., 
consists of elm, grape vines, wahoo, laurel oak, black haw, arrow wood, 
hazel, and honey locust. Farther north the land continues rich, with a 
growth principally of bur oak, shell bark hickory, black walnat, chest- 
nut oak, pignut hickory, sassafras, red bud, ash and mulberry, and a 
carpet of pennyroyal and goosegrass. Near Windsor the surface is 
either flat or gently undulating, with a deep rich black soil. From the 
high ground at Windsor there is an exceedingly easy descent towards 
Sand creek. At the edge of the timber north-west I noticed four species 
of Crategus, also laurel oak, elm, pin oak and hickory, and the surface 
of the ground was covered with pennyroyal. On Richland and Brush 
ereeks the hills are not generally very high—about 50 feet near the mouth 
of Richland, becoming lower further up stream; its bottoms are one- 
eighth to one-quarter of a mile wide and not too low to be cultivated, and 
have a growth of white walnut, elm, black walnut, sycamore, coffee tree, 
bur oak, sassafras, red bud, coral berry, and raspberry. From the 
bluffs the ascent is gentle to white oak and post oak flats and small 
prairies. In the southern part of the county on the west side of the 
Kaskaskia river, broken and flat ridges extend to the flat prairies ; 
towards the centre of the county these gradually rise to the mounds. 

Between Mitchel’s and Beck’s creeks there are a series of mounds 
extending from the southern part of the county as far north as Mud 
creek. Northwardly near Prairie Bird there are several low mounds, 
The soil on the highest is of a reddish color, sometimes containing a 
good deal of gravel and sand. The high timbered mounds near 
Williamsburg have on them a good growth of white oak, black oak, 
shell bark and common hickory, red bud, sassafras and hazel. The 
mound slopes are very rich, and sustain a growth of elm, cherry, wal- 
nut, hickory, mulberry, haekberry, red bud and hazel. 

The bottoms of Beck’s creek are one-quarter of a mile wide, low and 
flat, with mostly pin oak, laurel oak, elm, ash, hackberry, buckeye, 
maple and sugar trees; the hills are low, sloping at 15° to 20°, and 
sustain a growth of white oak, black oak, shell bark hickory, plum, 
hazel, etc. Near the edge of the neighboring prairie -the surface is flat 
and sometimes swampy, with pin oak and button bush (Cephalanthus 
occidentalis.) 

Robinson’s and Mud creeks are sluggish streams with muddy banks 
and wide bottoms and generally low hills, the highest not above 50 
feet in hight. On the hills the timber for the most part consists of 
white oak, black oak and occasionally post oak and black jack ; some- 
times there are low ridges where black oak and black hickory prevails, 
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with shell bark hickory, white oak, sassafras and hazel, and locally elim 
land. Skirting the prairie are found elm, hackberry, honey locust, 
‘laurel oak, black haw, arrow wood, cornus and hazel. 

From Prairie Bird northwardly there is gently undulating rich land, 
and occasionally there are small thickets with elm, plum, honey locust 
and hazel. 


Near Flat branch there is some gently sloping and very fertile land 
with a growth mostly of red and American elm, black walnut, shell 
bark and pignut hickory, mulberry, bur oak, red bud, cornus, hazel, 
buckeye, red oak, prickly ash and grape vines. There are occasional 
spots with a luxuriant growth of Impatiens fulva and J. pallida, indica- 
ting a rich moist soil. 

The prairie in the northern part of the county is either flat or very 
gently undulating, with some wet or swampy depressions, and possesses 
a rich soil. 

The river bottoms and neighboring hills afford an abundant supply of 
good timber. 


Geological Formations. 


The formations in this county include the Quaternary and upper 
Coal Measures. 

Quaternary.—A. well on Kaskaskia bottoms, 2 miles below the mouth 
‘of Jordan’s creek, presents: Ist, soil and dark clay—d feet ; 2d, sandy 
material with some pebbles—11 feet. 


The hills at Shelbyville exhibit about 50 feet of sand and clay, with 
many rounded pebbles of various sizes, including mica slate, sienite of 
various colors, granite several kinds, including graphic granite, quartz- 
ite, greenstone, chert, ete. At an old well 3 miles above Shelbyville, 
a drift bluff is well exposed. Atthis place the sand and pebbles have 
partially united, forming disconnected layers of rather firmly cemented 
conglomerate. At Lilly’s mill there is a brown conglomerate in the 
drift similar to that above named. 


On the Wabash river the drift is only partially developed. Below 
the forks I observed 12 feet of chocolate and buff colored clays, the 
lower part sandy, with a few small pebbles. Near Williamsburg the 
washings expose a reddish-brown clay, with rounded pebbles on the 
north side of the ridge. A well was dug by Mr. Draper on J. Gallagher’s 
farm 72 feet deep. He states that the first 38 feet was through clay to 
sand, then a muddy sand, with occasional leaves and sticks and one log; 
from 52 to 72 feet he bored to stiff clay. 
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Coal Measures. 


In this county there are exposures of about 175 feet of upper Coal 
Measures, from No. 1 to No. 20, in which are included about two work- 
able coals, Nos.14 and 15. The following is a condensed section of the 


various beds : 

Ft. In. 
Shales and sandstone, not recognized 
Limestone, dove colored.-.....--.--.------ 
MITO IC Ayres eeseee ae lace sen esac enacieeeces 
Shales passing into sandstone. .. 


Shaly bituminous limestone and bituminous shales... 
Coal No. 15 
Wine-Clayeresseseemnecereceness sete nates 
Limestone 


and 
rFPoenmnntt aun ® WD 


He 
m 0 to 


ee 
rau 


Shales Pete. ccs sseae see sseaspeseeelerere 
Calcareous and bituminous shales. .....--.------- 2-2-2 -e ecco ens woos ee eee ce eco e ese eenene 2 
CoaljnearPanau es 2 sa 5o5 = Sab ee ee eee eee neh eae ae coe eae eee See ae alee coe ne coe eeneeee 22 
Wire-Glaycae-scssacieces == Sane 5 
Sandy limestone 
San dstonesee sess see cs soe sees eee ete mee ene ee seesne secon cecese see eee ee eeeeaeeesee 


No. 1 of the above section was not recognized in this county, but 
occurs in Moultrie. No. 2, five miles from Windsor, at a mill on Sand 
creek, extends quite across and down stream for 200 feet. Four miles 
north-east of Shelbyville, on and near the river, there is seen 4 to 45 
feet of limestone, the upper one foot sometimes shaly and fossiliferous, 
containing Spirifer cameratus, Sp. lineatus, Spiriferina Kentuckensis, 
Productus punctatus, Athyris subtilita, Hemipronites crassus, and crinoid 
stems. The lower part is of a gray or dove color, and contains few 
fossils. In the same neighborhood we find just beneath the fire-clay 
(No. 3) 20 feet of sandy shales. At various places on the river there are 
beds of. buff sandstone, making the entire thickness of sandstone and 
shales (No. 4) amount to 30 feet. No. 5is 4 inches of tough and very 
coarse dark-gray limestone, mottled with dove colored spots, abounding 
in fossils, including Myalina subquadrata, Pinna per-acuta, Allorisma 
subcuneata, Prod. Prattenianus, Nautilus occidentalis and Aviculopecten 
occidentalis. At an old mill on the Kaskaskia river, four miles above 
Shelbyville, it is found about three feet above low water; one mile up 
stream it is seen sticking out of the bank at about the same distance 
above the water; at the latter place it is easily recognized, and very 
good fossils can be procured; but at the former it is not so firm, and the 
fossils are almost blended with the rock itself. 


Cdl otal 
Ooms 


29 
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Below the last, and included in Nos. 6, 7 and 8 of my section, there is 
about 96 feet of sandy and argillaceous shale, sandstone and argillaceous 
limestone, with calcareous and bituminous shale. The upper part con- 
sists principally of argillaceous shale; below, the beds are not all 
persistent, and are interchangeable. The argillaceous shale sometimes 
assumes the form of a deep blue argillaceous limestone. It crops out 
near Kaskaskia river, one mile above the mouth of Long branch, 25 feet 
in thickness, with 15 feet of thin-bedded sandstone separating it from 
coal No. 15. Near the railroad one mile west of Robinson’s creek it is 
30 feet in thickness. Its beds are very irregular, with buff shaly part- 
ings. Its fracture is smooth, conchoidal, the thinner beds shaly, and 
the only fossils found were two specimens of Chonetes variolata ? 


The sandstone (No. 6) is also changeable, both gradually and abruptly. 
Sometimes it is entirely absent, its place being occupied by sandy shales, 
as on Little Wabash river; at other places it is a thin-bedded sandstone. 
Two miles south-east of Shelbyville it changes rapidly to a shale, again 
to a sandstone, and again to a shale. Sometimes it rests on the coal as 
at Smitl’s, then it is separated from the coal by bituminous shales, which 
1 have seen beginning at 0, and in a short distance increasing to 14 feet 
in thickness. 


At Lilly’s mill a calcareous shale overlays the coal, which, in 200 feet 
distance, thickens from 0 to 3 feet; it is divided, after a short distance, 
by 2 feet of clay shales, and the upper part becomes a firm bed of lime- 
stone. 

There are but few fossils in these several beds; in the sandstone, 
Sigillarie and Calamites, and probably Cordaites in the shales. In the 
calcareous shales the fossils are very much crushed, but I could distin- 
guish Athyris subtilita, Sp. Kentuckensis, Prod. Prattenianus and Bryozoa. 

The following sections were obtained at the various outcrops of coal, 
from which the changeable character of the adjacent rocks will be seen. 
On Copperas creek, west of Nioga, at J. Young’s coal bank— 


Ft. In 
1. Drab and blue shale..-.....--..--..- SCCELE CODCOD oDOONCONEaD poNSED docSdoSDadoSodcLnaabos 3 
Pie ANAT OES Ee en eo ee See eC ER CSE ACEE CE ORCOSE SOTO ES OED O RO CEOSO ONCE EOuBaHH 0 to 20 
Be DEH ose cee Sante COS HE SS SO PHO CODD IC DDSI OTE COS HOD BOOBEQ HOS OE CCG HCOREO AAD SORCESaS 3 
Dy SG Weer saan peace Se Cece a eC OCOD BEEBE ORO OEIC BARI O OI DAC EOS ACHE CROOEBEE 10 to 15 
5. Chocolate and drab colored arenaceous limestone......-. moovoCHOoOdarSdocEDECecoUoUDOSCoHO 2 6 
(ie RUC ee ee ee Resor dckne acbe Bot eeeas cas QonTeccBE cE oCocen abcde subobactosmenbaspepedead 5 
We Sandstone, Hard And TOU Piece cree ale lel ciale <lalole ela ore ote ee el ola e ate eoleate ele ieloeinie cine elelntenic elec oreinterc 5 


On Little Wabash, one mile above the mouth of Copperas creek— 


Ft. In. 
Th (OES (ERIC I i one cs sec EBC COCR CE CCID COB E EEE ELI AED ECLICEDOET DEE SS DOOCDTERc ODE SASS ceeGod 25 
OL (QE NTE G prec ct certn cee t SCC CHEC CROCE CLI OL BE REI CACO CAE GOCE TE OUS OHO DDB CDOS UOSSUCOLEBOS 14 
SeerAslittle Diack Slat@svensoneaee ee sssacaatenesasens anata enleneeeee sleecsacene tae r eee 
is VOU ONE) Cap ee ce se BE REOA CAC OOOO SBCA CEC BB UDB EOE cECBoddaCHcDaNneLoboancincacad 0 to 22 
5. Fire-clay at top for a few feet, then clay shales, with nodules of ironstone, one nodule with 


DANICA) G0 CC Oe ie aaa aS SCPE ACCC CADDO CECH ED CODEC DC OCCECSOCC EEE RB CORSO ECE ae Eee 18 
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A mile up stream the coalis four feet above the water, and a quarter 
of a mile further it is two feet above, and capped by 12 feet of gray 
shale, passing into thin beds of sandstone. 

J. Gallagher’s coal on Richland creek, in sec. 33, T. 10 N., R. 4 E., is 
capped by about 30 feet of sandy and argillaceous shales. South of this 
ou Brush creek we have shales above, with dark lead-blue shaly lime- 
stone, containing remains of fossils, just over the coal. 


At Wm. A. Rudy’s, in the north half of the south-east quarter of sec. 
14, T. 9 N., R. 3 E., the coal is 18 inches thick, with clay shales above, 
and blue fire-clay beneath. The hills here are about 50 feet high. 

At Mrs. Matthews’, a quarter of a mile east, the coal is capped by 2 
inches of dark lead blue calcareous shale. Half a mile down Richland 
creek it is 20 feet above the water, with 5 feet of yellow clay beneath, 
resting on 16 feet of thin-bedded, dark gray and brown sandstone. 

In sec. 6, T. 9 N., R. 4 E., the section is— 


Ft. In 
Ae Oliveiclayishalestocassecsscece ess cses eee ceate ce cee esac eretesseteees cease acca cenenaeee 4 
2. Bituminous coal...- : fe @ 
BS Je Eh ocicic ec DOCS ESO ED DOO SOE OUD OC ETO SHS SO SEES EERE HORE HORE HEB SES RODS ESR ESOOSEORIBOSS 2 
45> Buftslimestone; fracture Qlayec oc ecoes eos eae se sec lesee ese sts aes ee cone ee eee ee rees 4 


The coal at this place is seen occupying the bed of a small dry branch, 
and is easily taken out. On land of 8S. Syfert’s, near by, the coal is a 
little thicker. On Mrs. Fancher’s land, in the 8. E. qr. sec. 32, T. 10 
N., R. 4 E., we have— 


Ft. In 
12, vArgillaceous:shales:< <2ssco2osccesstosdees se secre ceassareesetacncls cece nceeesouet nee seeesee 
2a COA scacstece eas neice scocesdes cscs denote corcscecccsccscnce bicocs sec seco seeee eet eens 22 
3. Bire Clay. --cerc oc eons sco ecccews neces sce ecicc ccna) acrers seecene ener eetacene ce cee eee eoeeeee 5 
4. Sandstone in thin beds, alternating rough, hard, with gray ripple marked, and thicker 
LTO ERIC eet 5 sag gn OU COO EE CRO OCOCIE BOSSE SUIROSD DOS RAGHU CU CHOUIIC OCI GODS OOS CODOEOODOSOS 15 


I saw a very good grindstone that had been made from the last named 
sandstone. 


The following is a section at Lilly’s mill, in sec. 1, T. 9 N., R. 3 E.: 
Ft. In. 
Slope} gentlosec. «senescent ee ence teres cence sonst ee eee et eee es see se ee eee 
Drift clay, sand and pebbles.....-.....- 
A sh-blue\clay;shalets-seces qa ssacioe ace ssaece sees 
Calcareous shale, changing to shaly limestone. 


Fire-clay -. 
Hard and soft shales, shaly and thic 
within) aishort Gistance: sacs <cccciec oe sceeie te we nn cee eincclenesleeeens selec cisineinteseneionisee eee, 


No. 4 at one place is separated by a two-foot bed of clay shale from 
No. 5, and becomes a firm but thinly laminated limestone. At the 
mouth of Long Branch in sec. 10, T. 10 N., R. 3 E., we have: 


Sw et 


Ft. 
1. Brown ash-clay, a few pebbles in the lower part........-..------- 2-2-2 -2- ene ene nee een nen nes 20 
2. Bituminous coal, the upper one foot has thin bands of clay shale—the lower is good coal.... 3. 
3. Upper part fire clay, in middle are buff nodules of arenaceous limestone... ...--.-------------- 16 
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A mile up stream the coal is twelve feet above the water in the river. 
One mile south of Shelbyville the coal is at the water’s edge, and we 
have: 


AM Ube 
Eee Sanl yi shaleguaesaserecce ne seca cae cence oan tone ern ne as Sete ascot ee come Raeee eee eae 
= Goal ;thiniseams.-2--. ~~ = =n ean : +2 
3  Caleareons shales, fossiliferous 
AB itumimous coalsa eee se sac aene inten ence nt elena we cece te ce nerieae ene ae eee oe 


Two hundred yards down stream a sandstone begins in the lower 
part of No. 1 and gradualiy thickens to four feet. 

The following are the results of observations on Robinson’s creek, 
At a coal bank on the S. hf. of the 8. W. qr. of sec. 21, T. 11 N., R. 
3 E., the section is: 


Ft. In. 
BL CEN ARES Seno pon a CECE DROE SC SC AOA ROD SECS D SDE OODE CORTE ORES DUS EE OOUCDOOnCEGEEe 25 
2 Ferruginous bed Daan 0 5 
3. Black shale.. .......... 0 10 
4a i Coal sence ano sna eae RAE RCORgO De cdoon aes SoneSeUOSUeDE TOOLS Db ddacadcedacccodasecads 2 8 

One hundred yards south of the last locality : 

Ft. In 
1. Limestone with thin laminz of coal traversing the lower part .. ..-...-----------.---- Sisto 
2 Ochrey ferruginons stratum : 0 , 
3. Blue and dove-colored clay shales... 0 4 
Cie OE, Sen ae See cecen ce cocnesasencCa ane asco quOnuadosandeconEeROasS 24 


The hills at this place are about fifty feet high. Near the railroad in 
the south part of the S. W. qr. of sec. 17, T. 11 N., R. 3 E., at William 
Howard’s : 


Ft. In. 
Th GEOR A Ons coches ssacdse coco ariceene Sendocanse poccbedSosasooseSconabsbopsdeHsapecheoda5 
2.. Dark gray calcareous shale thinning out; at the old opening it appears forty feet from 
Gs GIN ESTE Scop eemsnSt cto CECE OOOO DEBOCEICEES CEcOTOOOeCOnOsscsEesogencacanqqoonandag 2 
Bie O02 be cerec cca caccncnccncboca He saocadodneséneencccnEdecacsoecqsecaenatiosagsacéssaeees00g 18 
At Minto’s, a short distance north: 
Ft. In 
ie) RENO Scce cen tochececetheca con Genet SRecECDACOECOSEdbECHnDUaTebUCBoBUSDODEaDEydaOg6S 
2. Ferruginous conglomerate 1to4 
3. Dove-colored clay shales 16 
Ame COAL ae eee ecm we 18 
Be. TONG HE eesocac cee scene nase cenoncHencceectocAnSsoooadontopoTbdHedansedcoacedoosgau55 15 
Spa ERAT GY ITU CS LON Operate rete we erst o wt wae ima ete ee ela ea oi altel sleet aleialol am tole la ieislamiateaiotarcieiere 2 
One hundred and fifty yards further up: 
Ft. In 
RENO RONGS cock cde cec ee ocb ace Cec ECO nCC Crit con Tan BBS nE DODO CQNCEDSSAbACHbECccESorEcT6ebens 
2. Calcareo-bituminous shale... 4 
Soe COA eee ease neclanaenriceo == 020) 
iy DERG EY Ecce eemicGtic DOOUEL ODL EL SCC BEDS SESE CEC DI cHacésHonesdeno sScedaronpoosbeboees 


One mile west the sandstone appears in a branch on the north side of 
the railroad, and further up the branch there is thirty feet of deep blue 
argillaceous limestone. 

At Smith’s coal bank on sec. 5, T. 11 N., R. 3 E., the coal is capped by 
about forty feet of thick bedded soft gray and brown sandstone. Occa- 
sionally there rests upon the coal about four inches of bituminous or 


—23 
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blue shale. At one place the shale commenced at 0 and thickened to 14 
feet within 100 feet distance. Below the coal there is not over one 
and a half feet of fire clay, and then a hard nodular limestone. 

A half mile west of Prairie Bird on sec. 30, T. 12 N., R. 3 E., on Brush 
creek : 


Ft. In 
Se Soiliandsbutiiclaysssaccse- ses coee cee ee sce 
2 Soft buff sandstone : 8 
3: -Chinly laminated light-blueshales*:-s---.---s-<ccseccee oes ce cteceseseniceee es ceene cnc 4 
CE CO SITTIN C NE} C1 GapRe Ans Ecsons SGsOOS ESOS BS Bao COABAHBESASod Hooadbc cobascoosquenacucqoace 18 
5. Fire clay 2 
6. Coarse rough nodular calcareous sandstone 


The hills near this place are about thirty feet high and of easy slope. 
Down the creek a half mile the coal is seventeen inches thick and capped 
by ten feet of chocolate-colored sandy shales. 

On the land of J. Armstrong, on sec. 35, T. 12 N., R. 2 E., there is over 
the coal four or five feet of firm gray or brown sanaeeae containing 
plants. 

Below the hard sandstone on Copperas creek, previously mentioned, 
there is two feet of bituminous shales resting on two feet of dark-blue 
clay shales. These beds are probably near the horizon of coal No. 14. 

Between coal Nos. 14 and 15 there is about forty feet of sandstone 
and shale. Coal No. 14 was only found on the waters of Beck’s creek. 

On Mrs. Sides’ land, one and a half miles south of the railroad, we 
have: 


Ft. In 
1. Sandstone, at one place very hard, at another soft--........-.-.--.---222 2-2-2 -2-2---- 5 
2. ITerrugipnous shales passing into a conglomerate 4tol2 
3. Lead-blue calcareous shales..........--..-------- : a6 2 
4. \Coalh. oe ctca ie score seceacsnce ates cenecseciccsbensticecdtceces cnansectesmescrseceerieoss 13 to 15 
De eHire Clay aie cos erence n cee coe tees ec ce oe eae ee eee ne eles ee ote neta ee eeaeees 


At one place the sandstone is scarcely separated from the coal. In 
the south part of sec. 2, T. 10 N., R. 1 E., I observed as follows: 


Ft. In. 
1. Mostly chocolate-colored argillaceous shales......-..---------s2eee-eeeeeeeeeeeseeeeeees 10 
2. (= No. 14 of upper Coal Meas. Sec.) Caleareous shales containing Hemipronites crassus, 
Spiriferina Kentuckensis, Lophophyllum proliferum, Zeacrinus, and a crinoid resembling 
BAI A SSIZOCT ANUS) sete sie a eaten ie mane nie eerie eee cee ee a ee ee eee eae eee eee eae 1 
3Sbluejandibituminonsishales:eecesasceeccin= ssecise shee ase ea ease eset see eee eeeeeeeet 3 


4. (= No. 16 of upper Coal Meas. Sec.) Dark lead-blue calcareous shales, passing into a 
shaly limestone ; abounds in Spirifer plano-convexus and Hemipronites crassus ; also 
contains Orthis carbonaria, Orthoceras cribrosum, Pleurotomaria Spherulata, Chonetes 
Flemingti, Productus costatus, Sp. cwmeratus, Euomphalus sub-rugosus, Lophophyllum 
TORU Raa Ope: Sedona SneHotSposaodanogHdSEoSsSaousEAacodeaDoNenonoubET sasésecssseude0a0a 


Besides the above named fossils there is found on the Fayette county 
line: Prod. Nebrascensis, Prod. longispinus, Retzia EEE Spirt- 


Serna Kentuckensis, and Orthis carbonaria. 


Ft. In 
OE DIGUMINOUS) COal a: Ses acseanee cose sem oe cence eeeeeseiseeisaeetsticee eee ee eee eee eee 20 to 22 
6. Fire clay, calcareous nodules in the lower part.....--.-..---.--------..--- ¥ Shae ees 5 
7. Hard rough calcareous sandstone containing Productus Prattenianus....----.--------+ 
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No. 3 of the above section sometimes reposes on the coal. These 
rocks preserve a slight southerly dip for ten miles, and are found on 
Beck’s creek at the south county line about the same distance above 
the creek ; but northwardly for four or five miles they rise more rapidly. 


Economical Geology. 


On a small branch of the Kaskaskia river, four miles north-east of 
Shelbyville, I was informed that there was a six-inch seam of coal. A 
small pit has been dug here and some coal taken: out, but the place was 
filled up with debris at the time of my visit. The limestone No. 2 of 
upper Coal Measure section crops out very near, so that it is probable 
that this coal is the equivalent of that found on Limestone creek and at 
Nelson’s in Effingham county. 

Two coal beds are worked in this county ; the upper, sometimes spoken 
of as the “Shelby coal,” I refer to No. 15 coal; it varies in thickness 
from eighteen inches to three feet, but is generally about twenty-two 
inches thick. It crops out on Copperas creek and at several places 
above its mouth near Little Wabash river; at the water’s edge, near 
Shelbyville, and occasionally for ten miles south; on Richland creek 
and its tributaries, on Robinson’s creek near the railroad, above on Mud 
creek and Brush creek below Prairie Bird, and on Beck’s creek at the 
railroad. It is generally a firm, good coal, tolerably free from impuri- 
ties. A good deal of labor and money has been spent at various places 
in mining for it. The following are the principal places that have been 
worked : f 

At J. Young’s, in sec. 24, T. 10 N., R. 6 EH., several pits have been 
dug, but at present the place is abandoned. On the west side of 
Little Wabash river, in the north half of township 10 north, there have 
been several workings for coal, but at present all are abandoned. In 
sec. 10, T. 10 N., R. 6 E., Cornelius Barrett reports having passed 
through three feet of coal in the bottom of a well thirty feet from the 
surface. Coal has been taken out from several of the neighboring 
ravines. Wm. Rudy’s, J. Gallagher’s, Henry Allen’s on Richland creek, 
and the railroad bank on Brush creek, have been worked at various 
times. The coal at these places is above the ordinary stage of water in 
the creek. At Mrs. Matthews’, the coal was taken out of pits sunk in 
the bed of a branch of Richland creek. Coal crops out at many places 
within three miles of Lilly’s mill, and is generally of easy access. A 
good deal has been taken out on land of the heirs of Middlesworth, in 
and near sec. 6, 7.9 N., R.4 E. At these places it is easily mined. On 
sec. 32, T. 10 N., R. 4 E., they have dritted a short distance in the hill 
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side and got very good coal; a spring of water issues from beneath. 

At Lilly’s mill it occurs very favorably for side drifting, but no work 
has yet been undertaken there. Formerly a very good quality of coal 
was dug a quarter of a mile below the mill. A good deal of side drift- 

ing has been done on the land of Nichols and Whitfield, on Long 
branch. A few years ago quantities of coal were taken out at low 
water, one mile south of Shelbyville, but at present the miners have 
retreated to a short distance back on the bluffs and sunk shafts. 
Sam. Kelly’s, on Jefferson Brewster’s land, is fourteen feet deep to coal; 
the coal is twenty-four to twenty-eight inches thick and of good quality, 
with three feet of underclay. Near this there are two other shafts. 

J. J. Cline has run in two drifts, one for one hundred and fifty feet, 
with six rooms at the side from sixteen to twenty-one feet wide, one of 
them fifty feet long; it was opened in October, 1866. Since then he 
has taken out one hundred and fifty thousand bushels of coal. He has 
to haul it one mile to the railroad, or about four miles to Shelbyville. 

Near Robinson’s creek station and one mile from Cline’s coal banks, 
a good deal of coal has been taken out, mostly by drifting into the hill- 
side. 

Litton Smith’s coal lies mostly beneath the creek bed; a great many 
pits have been dug and about forty-three thousand bushels taken away. 
The creek only runs a few months in the year, so that water is no serious 
drawback to the miner. At the other openings up the creek, near 
Prairie Bird, but little mining has been done. At Elliott’s, on the Terre 
Haute railroad, they have drifted and also sunk pits, where the coal is 
only sixteen inches thick. 

I now come to speak of the Beck’s creek or Sa Coal; No. 14. Ona 
small branch leading into the West fork of Beck’s creek, in the south 
part of section 15, township 9 north, range 1 east, on land of the heirs 
of Samuel Roberts, some mining has been done. I observed several old 
pits, now filled with water and rubbish; the coal was said to be sixteen 
inches thick. On Beck’s creek, in sec. 31, T. 10 N., R. 2 E., twenty-one 
feet of shales and thin bedded sandstone were observed resting on two 
feet of bituminous shale at the water’s edge. I was informed that coal 
had been taken out of the creek at this place. Six miles north the coal 
appears a few feet above the water in Coal Bank creek. None of these 
places are now worked. 

Building Stone—The silicious limestone on Copperas creek appears to 
be excellent and durable for heavy work. For the construction of cul- 
verts on the Illinois Central railroad a good deal of sandstone was 
quarried on the west side of the East fork of Little Wabash river; the 
rock appears to be durable, but is hard and irregularly bedded. Two 
miles south-east of Shelbyville good gray sandstone has been quarried. 
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The limestone occurring on Sand creek and west of Kaskaskia river, 
four and five miles north-east of Shelbyville, affords a superior building 
rock; it was used in the construction of the Shelbyville railroad bridge. 
The deep-blue argillaceous limestone west of Robinson’s creek has been 
used for common culverts and rip raps on the Terre Haute Railroad. It 
seems durable, but is very irregularly bedded, and often has too much 
clay in its composition. Some of the sandstones of this county will 
make very good coarse grindstones. 

Sand and Material for Roads.—Good sand for plastering can be pro- 
cured on Little Wabash and Kaskaskia rivers, on Sand creek and from 
some of the drift exposures. The sands and numerous rounded pebbles 
of the drift are destined to be of great utility in the construction of 
roads, especially at Shelbyville, where there is an almost inexhaustible 
supply of it. Good clay for bricks occurs everywhere. Limestone good 
for lime can only be procured four and five miles above Shelbyville and 
on Sand creek. 


Soil and Agricultuwre—A pretty good idea of the soil of this county 
may be gathered from the first part of this report. The soil of most of 
the northern half of the county is a dark rich loam, the broken land 
near the streams being not so rich. South of the Terre Haute railroad 
and in the southwestern part of the county, the soil of the flat prairie 
ana timbered lands is thin; on mound slopes it is rich and yery produc- 
tive. Near Windsor, and south and west for six miles, both prairie and 
timbered land is rich. The woodland near Flat branch is all very good 
and capable of producing all crops raised in this latitude. Most of the 
northern part of the county and the timbered land and mound slopes in 
the south are good wheat lands. 

The general average of fall wheat is 20 to 25 bushels. 

The finest crops of corn are raised in the northern part of the county, 
generally averaging 45 to 50 bushels per acre, and according to Mr. L. 
Smith he has raised on rolling upland 80 bushels per acre. The flat 
prairies and post oak and white oak flats in the south produce indiffer- 
ent crops of corn. - : 

Water.—For supplies of water, the people chiefly depend on wells. 
Their depth is variable, from 20 to 50 feet; on the flat prairies not so 
deep as on the hilly lands. 

One and a half miles north of the south county line, on the west 
side of Beck’s creek, I observed a number of chalybeate springs, some 
impregnated with sulphur, others quite sweet. Tere is a fine spring of 
excellent water at Mr. Johnson’s a half mile north of Williamsburg. 

In sections 5 and 6, T. 10 N., R. 3 E., a lake possessing the euphoni- 
ous name of Miantonomah extends over an area of several hundred 
acres, Around its margin are many broad leaf water plants, and Cepha- 
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lanthus occidentalis is also abundant. It is a clear fresh water lake and 
is nearly level with the upland flat prairie. Lake Emtah, in sec. 5, T. 
9 N., R. 5 E., is another quite large body of water. 

Before closing I will mention a natural curiosity in sec. 32, T. 10 N., 
Rk. 7 E., on the west side of Little Wabash river, a quarter of a nile 
abcve a saw mill. Two elm trees grow close to each other, relatively 3 
and 24 feet in diameter; from the latter a large limb branches off about 
4 feet above the ground, crossing to the other tree, to which it soon 
unites, then separating again, but solidly uniting at 40 feet from the 
ground, forming one trunk of three feet in diameter. 


CHAPTER XV. 


EFFINGHAM COUNTY. 


This county is bounded on the north by Shelby and Cumberland, on 
the east by Cumberland and Jasper, on the south by Clay arid Fayette, 
and on the west by Fayette. It has an area of 486 square miles, prob- 
ably more than one-half of which consists of timbered land. 

Streams.—The Little Wabash river passing southwardly nearly equally 
bisects the county. Its tributaries are: on the east, Lucas, Big Bishop 
with its forks, Little Bishop and Ramsey creeks, Big and Little Salt 
creeks and Brush creek, Green creek and Sugar Fork; on the west are 
Fulfers and Limestone, Big and Brocket’s creeks, Second creek, Funk- 
houser, Blue Point and Shoal creeks. 

Topography.—The higher surface land is either flat prairie or flat 
wood land, some post oak, some white oak, some hickory and oak, and 
some pin oak flats, changing mostly to white oak on the breaks and 
slopes. Above the flats there are a few low mounds, not so abundant 
nor so elevated as in the counties west; one or two in the eastern 
part, Blue Mound in the north-west, and the low ridge at Mason. The 
mound or ridge at-Mason is probably two miles across its base and but 
little over fifty feet high, descending very -gently for over a mile to 
prairie flats which are soon merged into post oak flats. 

Near the south county line the Wabash bluffs are sometimes 80 feet 
high, near the railroad bridge they are 30 to 40 feet, near Ewington 
about the same, and 50 to 80 feet near the north county line. 

The bottoms of Little Wabash are an eighth to a quarter of a mile 
wide. : 

The hills near Salt creek are often quite abrupt, sometimes 75 feet 
high; its bottoms are low and narrow, and its channel full of quick- 
sands. Near Sugar creek, Shoal creek, and Green creek, the hills are. 
somewhat steep, bottoms very narrow and beds of the streams very 
sandy. Near the other streams the hills are generally low and of easy 
ascent and the bottoms rather wide. 

Timber and Prairie—The prairie in the western part of the county 
is very flat with occasional ponds, on the margin of which may be found 
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Cephalanthus occidentalis and Iris versicolor ; at the border of the prairie 
we found red oak and some laurel oak; on the flats west of the prairie 
post oak and shell bark hickory ; in the woods between the prairies and 
Ewington hazel, laurel oak, hickory, sassafras, ash, ete.; and near the 
river white oak is more abundant. 

On the prairie north of Ewington there are occasionally small willows 
and a low species of cornus. 

On the blufts of Sugar Fork we found. white oak, Spanish oak, iron 
wood, sugar tree; and on the bottoms buckeye, sycamore, ash, bur oak, 
red oak, red bud, elm, hornbeam, and linden. 

On the flats near Shoal creek we found white oak, shell bark hickory, 
post oak, and black oak; and on the hills and flats near Funkhousev’s 
and Big creeks white oak, shell bark hickory and black oak. 

The streams west of the Little Wabash river take their rise in very 
gentle depressions in the prairies. 

The banks of Fulfer ereek, on the prairie, are muddy and fringed 
with cornus, plum, cherry, grape vines and willow. 

Lower down stream we found on the bottoms, white walnut, sugar 
tree, elm, grape vines, clematis, trumpet creeper, red birch, ash and 
sycamore. 


Geological Formations. 


Quaternary.—At the top of the drift there are beds of brown clay, 
which may probably be referred to the Loess. West of Little Wabash 
there is exposed in the National road 4 to 6 feet of brown clay resting 
on blue clay with bowlders. 

Drift—On the bank of Green creek near the north county line a 
deposit of altered drift is exposed thus: 


Ft. 
PPMBIOW USO oeeesiecicteorciaceeacsiselsasctereccese se asepccias a clen cietenmeinnictsisciscincisate sie emiatammatatel=teiriertate 1 
Os ARN CaMih ;WEn 2 ccdanuseacuccaeboctocooad desea cconre SaancobaanadoosoLadcdssoadbudencadéooodadd 6 
Stee Brow nySandSton Osscswcseseaciacececias scene sce ase acces sieneecnioee senses saeenat feietesce ree din. tol 
Ales Sandlandipebblest-e-erec es eres rec cece coerce eens cee = ceeesteecmeereteceecmee eine se reteteteslerat $ 
Other drift sections were observed, as follows : 
Tn the railroad cut south of Watson: 
Ft. 
the UO AN ERY (OLE aocacossosco os pac ouOD Ud Doon BORSCOaECoSSd ec QUoRaCoDaadeanooaaosacessosansaco 8 
Qe Clayandisand withisomeypevples=.. ..c aoe ce cee cisco cme osinieas cs ecisielcisweisiecinc ete ale omletslesieetnteelesiet= 20 
On Bishop’s creek: 
Ft. 
1. Brown and buff clay (Ch ea i eo Sees icaonocoodedd 12 
oO” -Blue\clayand!bowlderske-----=< <<< one-one e na eae enieee cece sec or see enserer sc eaeeetneeee eat 15 
On Salt creek : 
Ft. In. 
1. Brown and buff clays and sands, afew small springs at the bottom...-...-.-..---.------- t 
OM Sand ysconolom Cratecee escent eee eels aces ceecisiee seeeiniieeaee net eee eee at 6 
3 


Heblueclaysand|bowlders)----- =.= seo alee ee ese ee eine asin eee een eee eer 8 
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On National road, 3 miles west of Ewington: 


Ft. 

To DARD ITE Bs cco co scce SOS aS OR ROUSSE SEO O SEBO SESE OSO SHCORD Dan ES CEEHBU ORC En OnE HAondcaSHoddodad 6 

Qe Brown: Clay Angora vol esses e secs sa See Cases scion s aese oe oe onaee ce sree aeicee ee wec ett icesscee nels 6 
3. Sand and gravel, blue and brown clay and gravel in a tolerably even bed, partly formed into a 

COLE OTTER TE, 5 Senseo de seaen SoS eh OO SEES USES OSE SUSE aE SSE O SOS SOSeOSA SeUnenod. dosbncedundssede 6 

4. Drift of sand and bowlders, some of the latter very large..-......---..----- eee ee eee eeeeee eens 25 


In sections 17 and 30, T. 8 N., R. 5 E., there are regular beds of ferru- 
ginous drift conglomerate 2 to 3 feet in thickness. In the first named 
locality a coral was found of Lower Silurian age. 

Six miles north-west of Effingham a pocket of black clay was observed, 
resembling the black humus deposits of the drift mentioned in my report 
of Moultrie and Macon counties. 


A citizen of Effingham engaged in well digging gave me the following 
general section of wells: 
Soiland (subsoil $22e-2 se see cosas eee ecince sce cocceclc nce cece coc et ou sacic cco ceaceccsselccseswer one 1 
Whites bufvandiblue: clay (loess)?) s-cacessesasocccore see ceeenec asec eeei-csnemccsce es scmancccic 10 
Red clay and gravel—hard-pan-. ---. 2.2.22 2-2-2. 2 ee eo een ee eee ewe n ence eee 


Hard-pan, blue or gray clay and gravel, as much as 24 feet, general average 
Sometimes black clay. 


He generally found good streams of water in the sand and gravel 
beneath the hard-pan, lumps of coal and pieces of wood were found at 
twenty feet from the surface. One well at Effingham, forty-four feet 
deep, had brown and black clay at the bottom and afforded plenty of 
water. 

The surface of this county, like that of others which I visited, gave 
evidence of having once been much higher than at present, and the few 
low mounds scattered over the county are not connected, as we found 
them in other counties, but are isolated, often many miles apart. 


nm wD 


Coal Measures. 


There are 285 to 300 feet of upper Coal Measure rocks in this county ; 
the highest beds about 190 feet above the highest rocks of Shelby 
county. They include the horizon of three coal beds, viz: 15, 16 and 
17. The following is an approximate section of the beds in this county: 


Ft. In 
1. Sandstone and sandy shale, upper part gray, middle brown with plants.........-...-...--. 60 
2. Bitunrinous shialeiand septaria. -.--<coc ccc cnccn nc nccnnccocccs csccse sencsesccccecccecncesne= 6 
Be ROR OESY GUEIG) ~--cecstoncacecn SOSen deca OC COCO COIE IODAE EOI DS AOS CHOCO SEED OOCSOEEOCEBEO 4 
4. Shales and nodular limestone, fossils..-. 
5. Blue and olive shales...........-..-..-- 
6. Gray sandstone and sandy shale.-.....-.-.-...-..- 
7. Dark shale and thin beds of gray limestone plone af 
DeCORUEN Os linea sam ama team amie nate eee te ecient alae ‘ 6 
9. Fire-elay--------..-..-- 
10. Mostly buff sandstone 
Hi. Clay and calcareous shales, fossils «2252. oa ccc cece cecncecrnacenccssusstececancce 1) 


—2A 
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LO Mes SimilaritomNowl), swithtosslls tan.-ncscaceeasansn aan cneeccie= se sca=neun= ann an acne one : 
13. Bituminous shale and pyritiferous limestone. .-.. 
14. Gray pyritiferous sandstone...--..-.--..------- 30 to 40 


15 oes Shales withitUcoldSemssiecismama associate soe sa aninenieciesisenttalas'= scien saentacine ae 5 --40 
Te <COGhn ALE Oisseescpmccodbccceo sade Sos ceScccodos aS reSuaccoScessapEConopsnodcsootdcd == 4. 
17. Limestone -. QodiEDotacsdoccoosdocunccsateshsdespEacoroondoabocchootaes Bai 
18°). Calcareousand bituminous shal em-~aseesensaciencloeiicee sete ow se ee ciaeeer i seeea amare =1G 
TOMER Nelsonis coal NO. Os cccciteceseias soeclesis siecle cease ves selieieiacisieelaicie sieiciste sees So K8 


20. Fire-clay .-.-. 
21. Shale? .. . 


Prk, SEARS. sco seoanoodedoscdoneésssobacadSadiésoad 

23. Coal No. 15, or Shelby coal 

Dy. DUTEHO ER? conocooncsscosOOCOOSSUEoN Hod oSanoadedocupEoCaSodcogeroasuoNO EosOnDODcCaBODoERSSeg0 3 
25s Nod dlarslmestonG--sseseesseeneestenresicnmcecscciacsece ace ressnec eee eteseseme see aee 2 


The rocks on Salt creek include the upper part of the section Nos. 1 
to 11, inclusive, and are more particularly described as follows: 


1. Just south of Effingham, the road passes over irregular beds of mostly hard gray sandstone, aie 
wwith*someshaly beds "> .ca meno ciel scene eels somieele ace neia ne ate ae eae anita setee ee tee 15 to 20 
2. In aravine lower down the branch, sandy shale, with coal smut.-..-.--.--.-.--..----------. 6 
3. At the quarry below, yellow and brown sandstone. with many plants near the upper part, 
including Calamites {Ove vaaam stam sale lee elma sla = erciei = alanieta sta elste e olen Seta teeta eeceeaeee - 80 
’4. Dark-gray pyritiferous sandy shale and sandstone, probably 12 or 15 feet in sight Beats) 
5. Upa branch to the west, bituminous shale, with thin coal laminz, contains a calcareo-pyri- 
tiferous bed of septaria, changing to a broad, flat, 5-inch bed of rock, perpendicularly 
jointed, forming rhomboidal blocks; it contains a few very pretty fossils, Pleurotomaria 
spherulata, Spirifer plano-convexus, Ithynchonella Osagensis, Nautilus occidentalis, and 
BNC UEUS Hf ETT OLE Satetatslala intel siaaiaiaielaloiatetslalsalateteta'a/sieleiate BBS SS0 BU SSCHOEDECUSEODSHOSOSS Goan Oseas 6 
62 Dark-oliveshaleand\clay----scoscesceece ste nes cemee ce eeer anaes etilese seen eee see eee eee 4 
7. Dark ash-brown shaly and nodular limestone, abounding in a Myalina, like I. sub-quadrata, 
narrow and regularly rounded at the anterior margin; also contains Aviculopecten occiden- 
tulis, Bellerophon Montfortianus, Edmondia, a small Plewrotomaria, Leda (coarsely stri- 
ated), Macrodon (like WM. carbonaria), and a small univalve ......-......---.-.----.------- 1k 
8. Black and olive shale................--- Bdoonadasssodsesse SaHESBcosnoHtanosnaSadadaaascoscens 1 
OOliveclay/shalet-s os. des ve cscecsae seems en mae anne curncis aces a sen eeeae atest reas sees 4 
10. Rough thinly bedded gray sandstone and sandy shale 3 


At a quarry half a mile further down the creek, Nos. 4 and 5 crop 
out with the rocks below to No. 11: 


Ft. 
112) ‘Hard blue'and!gray/evenibeddedsandstone:-2--- 2s. .ccsc ease snes sess seiecaaeseacenseneenacines 6 
Two miles southwest, on a western branch of Salt creek : 
12. Mostly dark-olive or chocolate-colored sandy and clay shale..........-..--..-.--.2-----s2--- 17 
13. Dark shale, with two l-inch even beds of gray limestone, abounding in remains of fossils, ; 
including Hemipronites crassus, Spirifer plano-converus, Chonetes Flemingii, an Edmondia, 
a Trilobite, crinoid stems and plates, Stenopora lepidodendroides, etc...-.....-..------e0-- 1 
140 Darkojiverand'slate-co!oredishalesssac.s-- eee se osein= lease cece ee econ Seton eee ee 4 
15. Bituminous coal (No. 17) 0s 
16. Light dove-colored fire-clay, nodules in the middle.-..............-..2--2-22---- eee eee eee 5 
17. Sandy shale, with brown nodules 2 


18. Down the same branch, and on Salt creek, are occasional outcrops of thick and thin bedded 
gray, buff and drab sandstone and shale, No. 10 of the county section; in all about....... 20 

19. On Big Salt creek, half a mile above its junction with Little Salt, are twenty feet of clay 
shale; near the middle are two fossiliferous beds of carbonate of iron, with calcareo- 
argillaceous shales between, and abounding in very pretty fossils, viz: Leda bella-striata, 
Astartella vera, Nuculw ventricosa, Spirifer plano-convexus, Chonetes Flemingti, Myalina 
sub-quadrata, Macrocheilus inhabilis, Pleurotomaria Grayvillensis, Bellerophon Montforti- 
anus, Bellerophon carbonarius, Bellerophon Sp.? and Orthoceras cribrosum...--.------------ 2 
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In sec. 27, T.6 N., R. 6 E., on a small branch tributary to Ramsey, 
we get: 


1. (10 of county section.) Brown, soft sandstone, towards the bottom hard and gray; plants in 
the upper part; at the bottom there is a calcareous bed containing Nautilus occidentalis, 
Macrocheilus (small sp.), Diplodus, etc. -... ~~... 22 2c. 0 =n ee eee eee e cee cens cen eeeeaee 8 
2. Fine grained, dark dove-colored limestone containing some very nice fossils, Rhynchonella 
Osagensis, Productus costatus, P.longispinus, P. Prattenianus, Ewomphalus sub-rugosus, 
Schizodus. Orthocerasicri0rosum, GONiaites no - sen ween cae sano oo nce tee scce eee ee cent eee 1 


This limestone is also found on P. H. Hume’s land, in sec. 35, T. 7 N., 
R. 6 E., containing only Productus longispinus. On Shoal creek there is 
a limestone which may also be its equivalent. 


Ft. 


Ft. 

3. (Last section continued.) Bituminous shale, containing a bed of carbonized and silicified 
wood, also a 14-inch bed of pyritiferous limestone .-......:.....2.2 22.202 eee eee eee eee 4h 
4. Clay shale 4 
5. (14 of county section.) Hard sandstone and shale ..........-- 2.222022. eeeee eee eee eceeete--- 10 


On the Wabash river, near the south county line, the last named 
sandy shales are thirty feet thick, containing, in the upper part, lentic u- 
lar and regular beds of ironstone, with ferns and Calamites. It is often 
very pyritiferous, as seen at the old mill on Fulfer creek, one mile from 
Little Wabash river, also in the Wabash bluffs at the railroad, where it 
contains some finely striated stems of plants. On Big creek we find the 
sandstone containing similar stems and some ferns. There is also on 
Big creek twenty to forty feet of drab, dove and dark-colored sandy 
shales containing ironstone concretions, some of the latter with spherical 
shaped small brown balls embedded in the side of the concretion. 

On Little Wabash river, in sec. 35, T. 7 N., R. 5 E., there is an out. 


crop of rocks as follows (Nos. 11 and 12 of county section) : 
Ft. 
1. Rough dark calcareous shale or shaly limestone and shales, abounds in Spirifer plano-convexus, 
Nuculu ventricosa, Productus longispinus; also contains Athyris subtilita, Productus costatus, 
UBeWer OD MOT NOUG ta laromrs oie elma [alnlalnrn = = alotnl=lolar=[ntnis (min [vln\nln\nieloln\-in'a\a wieielelnimmversiclaisielaniciem sais nice a a eicee 2 
2 Blue and bituminous shales............--..---.--------- 3 
3. Dark-bluish olive argillaceous shale 


A quarter of a mile below, thirty feet of hard, gray and yellow sand- 
stone forms the river bluff; in it are found plants, Calamites and fruit. 
On a small branch of Fulfer creek, in sec. 2, T. 6 N., R. 5 E., there are 
thick beds of brosyn and buff sandstone (No. 10); tracing it around the 
bluff to the creek it is high up in the hill; a little further, on a lower 
horizon, there are outcrops of bituminous shale and limestone, evidently 
belonging to No. 13 of county section. One mile up the creek, at an 
old mill site, a fine section, including parts of 12, 13 and 14, was obtained, 
as follows: 


Ft. In. 
1. Various colored shales with lenticular beds of carbonate of iron. In a gray shale at the 
base are found casts of Lophophyllum proliferum and Spirifer plano-convexus.......- 25 
2. Blue shales and calcareous iron stone; fossils very abundant in both, including Prod. 
costatus, Sp. plano-converus, Orthis carbonaria, Leda arata, Athyris subtilita, Ortho- 
ceras, Pleurotomaria Grayvillensis, Diplodus 2 
3. Blue clay shales 3 
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Ft. In. 
4. Compact dull-ash pyritiferous limestone with fossils, Productus (small sp.) Sp. plano- 
convexus, Leda arata, Hemipronites crassus, Bellerophon Montfortianus, Euonmphalus 
SUD-TUJOSUS ..---2-----2+--- 
Blue shales, fossils as above. . 


Bituminous shales.....-......--- 
10. Ash-blue pyritiferous limestone. . 
1l. Shales, thin seams of coal and some bituminous shale 
125° (Gray, pytitiferous:sandstons. .< <4 222. s2s--citeseeee eae eee lciees oars ae seme ektoeemeanteeedes 15 


A specimen collected from a portion of the last is of very even thick- 
ness and marked with fine ripple-like striz. The rocks here have a 
local dip of 5° to 10° south, 25° west. 


One mile west we have: 


Ft. 
1. Bituminous shale with black concretionary limestone in the upper part ......-..--.-.-...--- 3 
2. Dark-blue limestone mottled with black fucoidal markings, contains some beautiful fossils, 
including Productus Boonensis, P. Prattenianus, P. longispinus, P. costatus, Rhynchonella 
osagensis, Retzia punctulifera, Hemipronites crassus, Schizodus, (like S. Rossicus) Edmondia, 
Orthoceras cribrosum, Bellerophon per-carinata, Nautilus, (like N. elliptica,) Buomphalus sub- 
rugosus, Macrocheilus, (like M. Newberryi,) and one like M. ventricosus 
32 blneandebituminous shalessscccucestiacecstesvas seca semassanseorecdosnice seine aeons 10 
The following is the section on Shoal creek: 
Ft. In. 
d., “Aish-blueiclay; shale’ -t2.52-oce.cceces vcccecetcesciisseccecissscnces ansonacanchoosvongdesa 15 
2. Dark-oray shaly HMestones sas. sesso c= sede se nese s sinceeiel soe ns enecnise cena ances ceeeeeee 2 
3. Bluish-drab limestone with the following fossils: Nautilus occidentalis, Nawtilus, 
Prod. semi-reticulatus, RP. longispinus, R. scabriculus ? P. costatus, Ohonetes Flemingii, 
Athyris subtilita, Spirifer plano-convexus, Hemipronites crassus, Rhynchonella osagensis, 
Terebratula bovidens, and Orthoceras cribrosum.....---22----2---e ence ence ween enc eceees 1 + 
4.0 Darksash-blue/clayishales: assess cmssctine se caonete stata atowiciean senioisiate cle om\ca cis eee cient ae 10 
D5 -ebltuminousishales .f os <c meses oameccies eee nee Secswsseaece sae care aceaieeee aces seer eee 43 
Blue limestone, lower part shelly and contains some fossils, Prod. Prattenianus, P. semi- 
reticulatus, Spirifer cameratus, and Myalina sub-quadrata....- 2 
7. Bituminons coal 6 
Sea Pire:clay-s-.cstaescse : 3 
9. Sandstone . 25 
LOM Redishales cosccssm ce ciecsiices sosciccewsste were cnsie a teeeat encase enc at ese se eeee eee ae 4 
Mier ard ora yi SAN dstONe- vse escssaec ses ac seisoetseicensanescs sseecee Stee cre ae eee er oeene 6 
12. ‘Sandy /and clay shales with some nodules: ... 222. Js. ccnce cc soesssaaclocsectcussesesccene 18 


On the head of east fork of Shoal creek, one mile north-east of last 
section : 


Ft. In. 
12) Darkashiclay/shales-cescec--eiseneosceece sescen = cnisceises wees ec nceesce occ ceen een ceee ener 0) 
2° Brown:calcareo-arenaceous, bed =----2seseeece eee seieoeec ee ee sens soce ce easier soeereeeee 1 
3. Semi-bituminous shale, contains Bellerophon. .-.-...----.--------- eee nee cee ceeceennneenee 03 
4, -Darkiblackish bituminous limestone! << -s2- 52s. - ence ce ccs eesiseseccneecdaceoeceeeenestecs 6 
5. Dark ash fire-clay. 2 
6. Hard drab sandstone 
The following on Limestone creek : 

i= Sandy sbale:.---2:25- 

2. Hard drab sandstone 

3. Buff-drab and olive clay shales 

4:> Red: clay shales: 2.c.cec<Socc ewe soles sews soocan secs woe nawe soe Seas ee 14 
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Ft. In. 
Hu Olive Clay Shales sesesces sce cc ce esc ese rec cee see ac esate cle ci ce cin ae ceaeeleieecletniese slisleisiate 3 
6. Hard sandstone 3 
7. Mostly clay shales 5 
8. Limestone 3 2 
9. Coal No. 16 < ee 16 
10. Drab sandy shales 8 


The last named limestone (No. 8) is No. 17 of the general section in 
this county and regarded as the equivalent of No. 2 of the section in 
Shelby county; the shales and sandstone above it are similarly devel- 
oped on the south fork of the Kaskaskia, in Moultrie. The limestone 
occupies the bed of Fulfer creek, two miles above the mouth of Lime- 
stone creek, extending quite across, and is beautifully jointed by perpen- 
dicular cracks meeting at oblique angles, thereby forming rhomboidal 
blocks. This limestone dips down stream and is soon out of sight 
beneath the water. It is not found below the mouth of Limestone 
creek, and the overlaying sandstones and shales appear in its stead. 
Its fossils mostly occur near the middle and are Spirifer cameratus, Pro- 
ductus punctatus, and P. longispinus. On Limestone creek the limestone 
rests directly on the coal. At Mahon’s quarry it is separated by eight 
inches of clay, and the coal rests on five feet of thinly laminated buff 
and gray sandy shales. 

At G. W. Nelson’s, in sec. 20, T. 6 N., R. 4 E, a section of his well 
shows : 


Ft. 
een Chocolate-colored iSiales seeee tee e te eee tena acces cecte cocecincecieaciecernceeciccceroncenecceec ace 14 
Qe Plane Shales cess e ono case ater an se Sea ae lees gesoacee cree seae coer e tee eo econ asset es sa eese cece 6 
3. Clay and nodules of limestone and some peculiar looking fucoids, flat, with round edges and a 
Spiney Hirsute appoaralCoste ona e coerce eeacise sees cece oniceeitetone ce esmeciecececeessecerceee 18 
A half mile west at the coal bank the section continues thus: 
Ft. In 
1. Loose cherty rock, with casts of fossils, Hemipronites crassus, Productus punctatus, Spirt- 
ET COMET ALUS PET Ode COStALUS, | ORONELES onan nae eels ele nina sit ea emer eieeeeie since 2 
2. Bluish-drab limestone; under ground it has a white surface. Its fossils are Athyris sub- 
tilita, and Leplodomus. ..-------- 4 
3. Dark-blue and buff shales. -.....-.. 8 
4. Calcareo-bituminous shales.-...... 2 
5. Coal (No. 16) said to be -. 3 
WALT OE Resco Sec COBECE CEC CCE CORAC TON CLOCT Ea dECcnOnodocaDSOCcUSoEascossadacgcecsaso6e 


I regard the limestone and coal at Nelson’s equivalent to that of 
Limestone creek—it agrees with the dip. 


The lowest rocks occur on Beech ereek, and consist of : 


Ft. 
1. Sandstone, the lower three or four feet streaked with thin seams of red oxyd of iron.........-- 30 
ae COA NOs losOLSNGl UD YiCOAL) attestation aamieiacts cies cae arcioe ninlersinia nie micicleintelaisiere a niefaleiela'a/eteleielstetels aay 1 
3. Ash-blueclay-<-< 222 oie. oe cene ene e o 8 
4. Earthy limestone, mostly nodular... eer ao) 3 
Da COASE Gray sialysAaNds ONG sees arcseces=scne screws clennaen sane nieem assem encs=<nn-nlessam= 
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Heonomical Geology. 


Coal.—There are no thick beds of coal in this county, and excepting 
“ Nelson’s,” no workable beds. 

Mr. G. W. Nelson’s coal bank is on a high prairie in sec. 20, T. 6 N., 
R.4E. A pit has been opened, and good coal procured; but when I 
was there it was full of water, so that the thickness could not be cor- 
rectly ascertained; but I was informed that it was 3 feet. Six miles 
down the creek, at Mahon’s, it is 10 inches; and on Limestone creek, in 
sec. 18, T. 6 N., R.5 E., it is 16 inches thick. These several outcrops— 
the one at the head of the creek, the other six miles below in the bed 
of the same creek—indicate a decided easterly dip. The same coal is 
also found on Big creek, in see. 25, T. 7 N., R. 4 E. At these several 
places it is of variable thickness, and only separated from the overlay- 
ing limestone by a few inches of clay. I have catalogued this coal as 
No. 16, couutivng from the lowest. Except at Nelson’s, neither black 
slate nor shale was observed overlaying it. At Nelson’s the black shale 
is caleareo-bituminous and fossiliferous. ae 

On Salt and Brush creeks there is a 6-inch seam of bituminous coal, 
which I have marked as No. 17; its sure guide is two thin, even layers 
of gray limestone, occurring about 4 feet above, and abounding in 
Spirvfer plano-convexus. This coal was reported to me to be 16 inches 
and 2 feet in thickness, but I observed it nowhere so thick. On Salt 
creek, near the mouth of Brush creek, several pits have been dug at 
different times, but are now all full of earth and rubbish. 

A thin coal seam observed in sec. 26, T. 9 N., R. 5 E., may be referred 
to either No. 16 coal, or else locally between 16 and 17; but I am in 
doubt regarding its exact horizon. 

Coal No. 15 is only found on Beech creek, a branch of Rock creek, in 
sec. 30, T. 8 N., R. 4 E., one foot in thickness, with thick-bedded sand- 
stone overlaying it. A shaft at Effingham, in order to reach coal No. 
5, would have to be sunk about 900 to 950 feet. 


Tron ore—The drift conglomerate occurring in sec. 17, T. 8 N., R.5 
E., is 3 feet thick, and contains a good deal of iron ore. It crops out 
on a point of the hillside, extending for 30 feet across. A similar deposit 
occurs near the mouth of Big creek, in sec. 30, 7.8 N., R.5 E. Coal 
Measure shales on Big creek abound in many concretions of oxyd and 
carbonate of iron; there are also some in other localities, but the quantity 
is insufficient. 

The sandstone below Effingham, in the fossiliferous portion, is very 
ferruginous. Red oxyd of iron occurs on Beech creek in sandstone over 
coal No. 15. 
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Building rock.—On Sugar fork, near its mouth, there is a good quarry 
of hard sandstone, and one of silicious limestone on Green creek above 
the mouth of Sugar fork. 

A very good quarry is that of Eversman’s on Salt creek bluffs, two 
miles south of Effingham. The rock is a firm, gray sandstone, in even 
beds. Very good sandstone, in thick beds, occurs in the bluffs of Shoal 
creek near its mouth, on Fulfer creek, in sec. 2,T.6 N., R. 5 E.; near 
Ramsey creek, half a mile from its mouth, in sec 27, T.6 N., R. 6 E.; 
and on Big creek, in sec. 29, 1. 9 N., R. 5 E. 

On Limestone creek, and on Fulfer creek for two or three miles above 
the mouth of Limestone, there are good limestone quarries. A good 
deal of rock used on the National road was obtained at Mahon’s quarry 
on Fulfer creek, also north-west on Big creek. I do not consider this 
rock of superior quality; that on the National road has undergone the 
test of twenty-five years, and is very much cracked by frost. The lime- 
stone at Nelson’s coal bank is apparently of better quality. All these 
limestones will make tolerably good lime. 

The various streams nearly all abound in a good quality of clean 
sand, useful for plastering, ete. } 


Potters’ clay—The buff and darker clays from just beneath the soil 
of the white oak lands is very much used at Effingham to make common 
pottery. 


Supply of water—Good water can be procured anywhere by digging. 
On the prairies in the south-east it is obtained at from 12 to 20 feet; 
at Effingham, 30 to 44; at Watson, 16; in South-west, 20; at Mason, 
18 to 30. The deepest wells I heard of were G. W. Nelsoun’s of 50 feet, 
through clay and Coal Measure rocks to good limestone water, and Jesse 
Newman’s, at Mason, 145 feet, with scant supply of water. On the 
prairie, between Big creek and Fulfer, I detected a strong taste of sul- 
phate of iron in water from a well 25 feet deep. Near the mouth of 
Fulfer, in sec. 2, T. 6 N., R. 5 E., there is a chalybeate spring of very 
excellent water; it issues from beneath thick-bedded Coal Measure 
sandstone. 

On Brush creek, one mile from its mouth, there is a never failing 
spring of very good water. It is called by some a sulphur spring, but 
I could detect no taste of sulphur. 

Soil—There is more or less sand mingled with the soil of this county. 
The yield of corn is generally about 40 bushels per acre. Some persons 
think the country is too flat to be good wheat land ; the general average 
is 20 bushels per acre—sometimes, but rarely, 50. When the seasons’ 
are not too dry good vegetable crops can be raised. The soil is well 
adapted to raising most kinds of fruit, but as yet orchards are not 
numerous. The peach crop sometimes fails. 
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At Mason I saw some very thrifty young pines growing in a yard, 
indicating their adaptation to this soil. 

Scalds.—On the prairies in this county there are often found ‘“scalds,” 
or spots of barren and almost entirely unproductive land ; fresh plowings 
often disclose spots of light and dark soil. The few plants found grow- 
ing on these barren spots are of the same genera and species of those 
growing on poor land by the roadsides, or on and near an abandoned 
road, especially on a post oak flat, and consists mostly of Hrigeron diva- 
ricatum and Ambrosia bidentata. If the character of these scalds results 
from the same causes producing the wastes on and near roads, it must 
have been produced by the tramping or wallowing of buffaloes. 

In Missouri I have often seen places known as deer-licks or buffalo 
wallows, and;the growth on them is also the same as on the prairie 
scalds. 

So far, they may be buffalo wallows; but if they are wallows or licks, 
we would expect them to be basin-shaped, but they are generally about 
level with the surrounding plain. 

In concluding I must tender my sincere thanks to Mr. W. B. COOPER, 
of Effingham, for the presentation of specimens of silver ore from Ne- 
vada; and I am also under many obligations to Mr. GEo. W. WRIGHT, 
of Effingham, for valuable assistance in giving me lists of many im- 
portant localities in the county, by which my labor was much reduced. 
To Dr. CORNWELL, of Mason, I also am obliged for assistance. 


(OUSE LIZ UNID Ie CAVITY, 


MOULTRIE, MACON AND PIATT COUNTIES. 


Moultrie is bounded on the north by Piatt and Macon, on the east by 
Douglas and Coles, on the south by Shelby, and on the west by Shelby 
and Macon counties. It comprises an area of about 339 square miles, a 
little more than one-fourth of which is timbered land. It is drained by 
the South and West forks of Kaskaskia river and their tributaries, 
The timbered belt along the main streams varies from two to four miles 
- in width. The West fork of Kaskaskia is a sluggish stream with low 
muddy banks and does not run in dry seasons... The South Fork is the 
only stream with any lasting quantity of water; it runs during ordinary 
seasons, and below Sullivan has low sandy banks, but eastwardly they 
are muddy. On the bars we found many pretty mollusks, including 
Unio zigzag, U.dilatata, Alasmodonta truncata, Melania, Paludina, cyclas, 
ete. 

Topography.—The prairies are either nearly flat or very gently undu- 


lating. The timbered land, gradually sloping near the heads of creeks, 
becomes more uneven near the main streams, but there is no extensive 
tract of broken land. The bluffs on the South fork of Kaskaskia, near 
the east county line, are sometimes forty feet high, but for four or five 
miles down stream are not often over twenty feet in hight, and spread 
out into white oak flats. Southwest of Sullivan the hills are sometimes 
sixty or eighty feet high, but not very abrupt. 

Prairies—There is an extensive tract of nearly flat prairie west of 
the West fork of Kaskaskia; the. north-east quarter of the county is 
nearly all a very gently undulating or flat prairie, still, in great part, 
preserving its native state, and we here find tall grasses Liatris (two 
species), Solidago, coreopsis, Monarda (horsemint), resin weed (two spe- 
cies), Veronica Virginica, several species of aster, Vernonia Novebora- 
censis, Dipteracanthus ciliosus and Eryngium yucceefolium. : 

The above imperfect list of species evidently indicates a transition 
from a wild state. Occasionally swampy depressions are found, or 
marshy ponds with Physa, ete., and such plants as Vernonia fasciculata, 
Lythrum alatum, ete. On the dry, low elevations are occasional cluusps 
of lazel and low willow. 5 


— 25 
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Stratigraphical Geology. 


The formations in this county consist of the Quaternary and limited 
Coal Measure outcrops. 

Alluvium.—This includes the soil, the loose material and more recent 
formations along the streams. 

Below Sullivan, the soil of the South fork of Kaskaskia bottoms is 
very sandy, and along the stream there are many sandbars. Thesandy 
bottcms are often entirely covered with a growth of Vernonia fasciculata. 
The principal trees and shrubs are spice bush, sassafras, white and red 
elm, mulberry, red bud, grape vines, Virginia creeper, trumpet creeper, 
cottonwood, sycamore, white maple, hickory, coral berry, ash, black 
walnut, hazel and cornus. 

Three miles south-east of Sullivan, on land of George Purvis, on the 
west bank of Kaskaskia, I discovered the head of a bison. It measured 
across the forehead above the eyes twelve inches, the same between the 
roots of the horns; the latter were short, thick and slightly curved. 
The hiJl above the bank is probably twenty-five feet high; the bank 
about eight feet high, forming a narrow bench with the hill, of about ten 
feet in width; in this bench or terrace, a few feet from the top, theskull 
and part of the cervical bones were found; the surrounding clay was 
black rich Joam. There were several trees two feet in diameter growing 
on this terrace. 

Drift.—The drift is of great aeaint in this county. At Sullivan, which 
is about as high ground as any other part of the county, a well was dug 
210 feet deep without reaching any older formation. Mr. PATTERSON, 
‘who had charge of the digging, informed me that he passed through: 


Ft. 
TeV ellowaSht ClBYoces clean a ceean ee a\setnew =o ntass snmenc ales cainm cies es sclecs sen |eeate teeta aeee etna 15 
P (EnGGIN ES (RS spebe Sooo e SS do nD SOD ESE ES cba OSD mOoASS SHAS SoU Ss coanatasbonsecticecaasocecosaneanasys 10 
3sseWhitishiclay/and!some gravel a2. - conn. . sn ccsecnel soesierocennceess sina se seee en sateen ee eies 6 
4. At 60 feet from top struek a soft white sandstone (arovab} iy a bowlder), then 21 feet alternations 


of sand, gravel, red clay, blue clay, ete.; at 81 feet struck a big bowlder; at 110 feet blue clay, 
continuing to 210 feet; next 5 feet of quicksand—he could go no further. A strong vein of 
water came in at 15 feet from the surface, also at 105 feet; another at 180 feet, the last rising 
to within 5 feet of the top, but subsided to 15 feet. It has a strong sulphate ofiror taste- 


On Whitley’s creek, on land of Daniel Brown, the following section 
of drift was exposed: 


1. Soil at top, with a growth of white oak and black hickory; below brown clay, with a few small 


ECS HoocSpocunbdsoosooanuesSscusaaoaccanesabanaaHacadabose Rep SonAE eH odSosstoSdecSoondoscos 8 

2. Mostly blue and brown clay, with pebbles --- <2. <= 32-22 oo we eee eas ee mne-ineisiee emis 16 
. Black spongy stratum, apparently vegetable mold, with no pebbles ; when struck gives a hollow 

EIN aa So qos ESO seEioD Base BHe AR ORO aS DH UcOO RoBenO DAD Onb GasoSnedaddenmesaaoododcconsoenes 4 

4. Buff clay and brown sands, with talus from above ...-..----.-------------------0- 0-0-2 eee 11 


Up a ravine a hundred yards distant is a fine spring of exceedingly 
clear pleasant tasted water four feet in depth; bubbles of sulphuretted 
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hydrogen occasionally rise to the surface; no taste of sulphur was per- 
ceptible, but there was a sligat odor of it. The spring is on the land of 
Daniel Brown, and there are several similar springs near by. 

On the edge of the prairie near the east county line, a half mile south 
of the river, a well was dug twenty-two feet, through first, yellow clay, 
lower six or eight feet blue clay, then bored twelve feet through blue 
clay to a bedof black sand and vegetable mold, in which plenty of 
water was obtained. The latter dark material is probably the equiva- 
lent of No.3 of section at Brown’s, and is also equivalent to a similar 
bed seen on Big creek, in Macon county. 

On the South fork of Kaskaskia, below the mouth of Whitley’s creek, 
observed as follows: 


Ft 
Thy RT IG CALIG NAY E GO c ab eSe CHE SOCB SOS ROOD HEOC OBE B SI SEE HBOS RUS brocHoASaESEEbaauecoboaoocod % 
2. Blue clay, with a few pebbles; at the lower part a very dark stratum of clay..-...-.-.--------- 8 
35 ‘Brown'sand/and’small! bowldars\o >a rsa Se Son osc sae wnn coe we sine pean eas seeseescese 5 
4. Blue and brown sand and clay, with some pebbles and bowlders..-. 8 
5. Very comminuted fine sand bed, some of it concretionary........-- 3 
G3eDarkjpurplish-bluesandseaassee soe e ce ace en race erence ee ae ec et ecs sean cee en naees 4 
%. Talus of above, with fragments of coal, etc . 2... ...- 2-2-2 ee cee noe cote ence nme ne eeecccececnn= q 


From the appearance of the dark stratum in Nos. 2 and 7, James W. 
Loomis & Co. have run in a drift for seventy feet in search of a coal 
bed; of course they were unsuccessful. The dark stratum at Daniel 
Brown’s also induced certain parties to dig in search of coal. A little 
knowledge of geology would have taught them the futility of searching 
for coal at these places. 

Drift bowlders of various kinds of motanforphic rocks are often found 
alone on the prairies, especially in the northern part of. the county. 
Four miles north-east of Sullivan there is a bowlder of granite 10+5+ 
8 feet, surrounded only by the black prairie soil; how deep it lies 
beneath is not known. 


Coal Measures. 


I was informed that near Sullivan Mr. John Patterson had dug a we Il 
200 feet deep, through drift clays, and struck a soft sandstone, into 
which he bored 43 feet. This is probably equivalent to No. 1 of my 
general section of the Coal Measure rocks observed in Shelby aud 
adjoining counties. The top of this rock is probably about 140 feet 
above the Shelby coal (No. 15.) On the South Fork of Kaskaskia, two 
miles above the junction, I obtained the following section : 


Ft. In. 
1. Long slope of drift, along which are strewn many bowlders of various kinds...-.......-. 50 
Pe UMA RONG NATE hice er meee inca c/ SE CLE COE CREE CO SEO EE BEER REO DOTA DO REED ISOC DEO C ECC EOLESSES 5 
3. Rough, chocolate-colored iimeatone DOROS ECO CEE HECEE CO ACCEL BOE COOD ERO COACO COREAHOSNEASCES 4 
ZV OTe ED ie ee Rec CCOCe CHP RL CEC LOSE CEE EI CEE CCCI OCHO COIN CCI CU CECB OD OI ADOUCEOBUOUOOUSE 2 6 
Le ATSC ee ee see eae CEE EEOC OO EOC OCC EOC OCIS AE SEA HDPE DDE COCOEE COATED SEER BOOS CIE 2 
DER RO NOG BE ence cence ce Ree e Sst aC ECE ELODIE EE EOS CE CLOSE EON COL EDCODOOCCOIO DURDOCOE 2 


To low water in the river. 
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North-west of the above, on West Fork above the ford, I found many 
tumbled blocks of limestone sticking out of the bank, at a regular eleva- 
tion above the water in the creek. They are somewhat surrounded by 
a local drift, but apparently about their proper place. Down the river 
a few miles, in Shelby county, this limestone (No. 2 of general section) 
crops out in regular layers 4 feet thick. I regard the above named Coal 
Measure rocks as equivalent to those seen on Limestone creek in Etfing- 
ham county. I would therefore say that a shaft would have to be sank 
about 330 feet at Sullivan in order to reach coal No. 15, or probably 
850 feet to reach coal No. 7. 


Springs and wells.—There are but few springs in this county. On the 
south-east and north east portions of the county water is generally 
obtained ata depth of from 15 to 22 feet. Some wells on the prairies 
north of Bethany are but 13 feet deep. In digging, blue clay is generally 
passed through, and water found in the beds of sand. A well at the 
mil] near Sullivan was dug 80 feet deep, with no water; six rods from 
it one was dug 30 feet deep, and water procured. 

Soil_—We have here the prairie soil and the soil of the timbered land, 
each differing from the other, both in appearance and in relative fer- 
tility. The prairie soil is very nearly of the same character everywhere, 
is very black, aud generally 14 feet or more in depth. Around Sullivan, 
although it has been cultivated for many years, it does not seem to be 
impoverished, but still retains great fertility, producing annually 40 to 
50 bushels of corn per acre, aud often reaching 75—neyver less than 20; 
wheat 15 to 30, often 30 to 35; and barley 46 bushels per acre. 

Near Whitley’s creek there is a very narrow strip of probably less 
than a quarter of a mile in width extending along the stream for four 
miles from its mouth, with a growth mainly of white oak, black oak, 
and hickory, and sometimes sugar tree. Near the prairie this gives 
place to a richer land, with crab-apple, thorn, plum, ete. further up 
stream the soil becomes still richer, with hackberry, elm, walnut, honey 
locust, laurel-oak, ash, bur-oak, and sometimes chestnut oak. This 
soil is very productive, yielding, according to Mr. Smizer, a general 
average of 50 bushels of corn per acre, and as high as 83, with 33 of 
wheat. 

Around Bethany the growth is very similar, but the soil is generally 
of a lighter color, containing a few pebbles; the growth is honey locust, 
elm, hackberry, hazel, laurel oak, hickory, linden, grape vines, cornus, 
cherry, coral berry, mulbery, and a surface covered with grass and 
penuyroyal. 

Between this and Sullivan the growth is somewhat different, consist- 
ing of black oak, hazel, hickory, sassafras, and occasionally bur-oak, 
waluut and cornus. This land is very well adapted to the growth of 
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fruit, and yields excellent crops of wheat, averaging 20 to 25 and some- 
times as much as 35 bushels per acre. 


There is generally a belt a mile in width of poorer land with a yellowish 
soil extending along the South Fork, often spreading out into white oak 
flats, with a growth principally of white oak, black oak, post oak and 
low willow. Indifferent corn and tolerably good wheat can be raised 
on this soil. 4 

Good Osage orange hedges have been planted, and succeed very well 
in this county, and there are also some willow hedges. 


Macon County is bounded on the north by DeWitt, on the east by 
Piatt and Moultrie, on the south by Moultrie, Shelby and Christian, 
and on the west by Christian, Sangamon and Logan counties. 


aad 


It embraces an area of about 555 square miles, the greater part of 
which is prairie, the timber being restricted to a three mile belt along 
Sangamon river, becoming narrower towards the eastern part of the 
county, a similar belt near Big creek, and a two mile strip along 
Friends’ creek. There is a quantity of good timber both on the hills 
and bottoms, including white oak, black oak, bur-oak, red oak, laurel 
oak, pin-oak, swamp white oak, chestnut oak, hackberry, hickory, elm, 
honey locust, sassafras and ash. White walnut and blue ash are found 
on the bottoms of Big creek, but are not common. 


The general surface of the country is flat or gently undulating on the 
prairies, becoming more hilly as we approach the streams. From the 
northern part of the county the surface declines with gentle undula- 
tions southwardly to the timber, and from the high prairie in the north 
there is a fine southward view to the Sangamon timber ten miles dis- 
tant. West of Harristown the slopes are extremely gentle from the 
high prairie to the Sangamon bottoms. Eastwardly the timbered land 
is more hilly, becoming quite broken near Decatur, with lower hills 
near the east county line. Near Decatur the hills rise by long slopes 
to a hight of about 90 feet above the bottoms, and are higher than the 
general surface of the country a little south. On Sangamon river near 
the east county line, and on Big creek north of Mt. Zion, the hills are 
not often over 30 or 40 feet bigh. 

Near the edge of the prairie south of Niantic there is alow sandy 
ridge with a growth of bur oak, black walnut, red oak, hackberry and 
hickory, changing to black oak, elm and hickory, then to black oak, 
hickory, elm and laurel oak. Where clay predominates pin-oak and 
elm constitute the principal growth ; the richest spots abound in cherry, 
laurel oak, hazel, elm, mulberry, redbud and black walnut. A well 
dug at this place gives the following section : 


190 GEOLOGY OF ILLINOIS. 


Ft 
Te, QU /coorqcoehesccecsdaces BECO SEER COTES SORE OUU eB On SH SaacESacinocdSsaosecucUrkosaascsstboscéae 2% 
Oo MDA REIN As Sconeseanaaboasanasonacno saqaKU SooonI SOC HDS Cec SaaEanonbaTcondaGaaoocaadsecoséscs 10 
Seeellowsandomottlediclayetcmctaccaissteseteiss else sseeiiniae ines cinceseiselsseten clearest seater 3 
4 Quicksandiwithnvatersas sa-sceenc cece te aaine cee ease recicieiceen celeeee ee eaee eee 


Two hundred yards distant another well was dug with somewhat 
different results, passing through 27. feet of clay to clay and gravel, 
with a fine stream of water at the bottom. 

Near Decatur, and for three miles west and eastwardly on Sangamon 
hills, the soil is of a light mulatto color, reddish-brown clay with a few 
pebbles appearing near the surface. Near Decatur the growth is black 
oak, white oak, hickory, hazel and some walnut. Near the edge of the 
prairie the growth is principally bur oak, laurel oak, hickory, hazel, 
plum aud cherry; passing from the timber to the prairie the change is 
rapid from the light colored and yellowish soil of the timber to the deep 
rich black prairie soil. 

Two miles south of Decatur the soil and growth changes from that 
of the black oak land to richer, with groves of elm, white oak, walnut, 
hickory, sassafras, vines, chestnut oak, laurel oak and mulberry. 

Near Mt. Zion are tracts of good land, with white oak, walnut, chest- 
nut oak, hazel, sugar tree and buckeye; the washings disclose some 
gravel. On the hillsides are goose grass and pennyroyal. On the 
bottoms of Big creek blue ash, white walnut, sugar tree, elin, linden, 
with large buckeye and bur oak trees are found. 

Pin oak and laurel oak are generally found at the edge of the prairies. 

Ou sangamon bottoms there is plenty of good timber, including bur 
oak, red oak, black walnut, elm, linden, hackberry, buckeye, hickory, 


ete. 
Prairies—In many places the prairies still preserve their native 


beauty, covered with tall grass and adorned with Flora’s bright gifts, 
among which are found the delicately beautiful Physostegia Virginiana, 
Gerardia tenuifolia, Gentiana puberula, with the coarser plants Silphium 
laciniatum and S. terebinthinaceum, Inatris (2 or 3 species) Helianthus, 
Solidago, etc. 


Stratigraphical Geology. 


The geology of this county is only “surface.” Except in one well, no © 
older formations than the Drift have been discovered; at about 100 feet 
in a well at Macon it is said solid rock was struck, which may be 
doubted, inasmuch as large bowlders are often found in the clays of 
that vicinity. j 

Allwvium.—tThis includes the soils and recent formations along the 
streams. The Sangamon banks are 8 or 9 feet high and composed of 
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dark clay, vegetable mould and a little sand. On the gravelly shoals 
many small shells are often found, belonging to the genera Paludina, 
Melania, Cyclas and Unio ; where the water is more sluggish Anodontas 
are common. 

On the flat prairies there are many small marshy tracts, fresh plow- 
ing of one of them disclosed to view remains of old shells of the genus 
Planorbis and Iymnea. It is not improbable that in a few years most 
of these ponds or marshes will be drained and cultivated, and the 
calcareous material of the shell remains will be found-a useful addition 

_to the productiveness of the soil. 

Drift—At Decatur there appears 6 to 10 feet of mostly yellowish- 
brown clay, then similar clay with bowlders and pebbles extending 
downwards several feet, then blue and brown clay and pebbles. 

On Big creek, in sec. 4, T. 15 N., R. 3 E., the drift appears thus: 


1. Thirty feet of drift clays with loose pebbles, sand and clay; at lower part comminuted sand and 
clay. On the lower slope of this is an abundant growth of Equisetum or scouring rush, associated 
with Gentiana alba and Pedicularis lanceolata. 

2. Eight feet. The upper part dark brownish-black; lower part black and apparently of vegetable 
origin, no pebbles seen; when struck a hollow sound is produced. Debris from above falling 
over unites with this, forms a marshy talns, on which were growing Lobelia syphilitica, Sagittaria 
variabilis and several other marsh plants. 


The above drift section is very similar to an outcrop on Whitley’s 
creek in Moultrie county. 

Bowlders and pebbles of granite, quartzite, altered sandstone, 
porphyry, limestone, chert, ete., are found along the streams and irregu- 
larly scattered ou the prairies, aud sometimes very large ones are found 
alone on the flat prairie. Three miles south of Oakley observed a 
bowlder of gray granite of an irregular shape, measuring 8 feet across 
in two directions, and sticking up 4 feet above the ground. The sur- 
rounding soil is rich and black and no other bowlders were seen near by. 

Wells.—At the railroad depot, Decatur, Mr. IsAAc C. PuGH informed 
me that a well had been dug 90 feet deep through sand and gravel, but 
no permauent stream of water was reached. Mr. Pugh’s well. is 35 
feet deep and affurds plenty of water. 

On the flat prairie south of Decatur water is found at a depth 13 feet. 

Near the east county line, south of the railroad, it is reached at from 
12 to 57 feet, but the supply fails in dry seasons; but at 27 to 40 feet 
fine streams are generally obtained, occurring in beds of sand beneath 
the blue clay. In the north-east part of the county water is obtained 
at from 10 to 20 feet from the surface, and near Forsyth from 16 to 30. 
On the rolling prairies in the western part of the county, water occurs 
at very irregular depths. 

Harristown is located on what seems to be an elevated prolongation 
of a low drift ridge. At this place a well was dug through 10 feet of 
yellow clay, then 70 feet of blue clay with no sand, and only surface 
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water obtained. Two miles north-west, alsoon high prairie, another 
well was dug 30 feet deep, and has generally contained about 25 feet in 
depth of water. 

Springs.—In see. 4, T. 17 N., R. 2 E., there is a large spring, the water 
of which is reported to contain sulphur, but I could not detect its 
presence. 

On the land of John Good, near Bethel church, 4 miles north-west of 
Decatur, is a boiling spring. Carburetted bydrogen gas accompanied 
with small white flakes frequently escapes to the surface. . The surface 
of the water presents a slightly irridescent appearance ; it is very cold 
and pleasant to drink, with a faint taste of sulphur. Along its margin 
a small species of Physa is found. The flat ground is marshy for as 
much as an acre in extent. 

In the Decatur fair grounds are several large and fine springs.* 

Agriculture.—It is apparent from what I have heretofore said, that 
all the prairie land is very rich, most of the timbered land either rich 
or of fair quality, and all capable of producing fine crops. On the prai- 
ries, especially in the northern part of the county, fine corn crops are 
annually produced, in ordinary seasons yielding 65 bushels per acre 
and often more. Although the soil is very rich, good wheat crops are 
rare, fall wheat extremely uncertain, except near the south county line. 
The farmers generally sow spring wheat and raise from 15 to 20 bushels 
peracre. They consider the ground too loose for fall wheat, but some- 
times raise good crops of it on new land. Other grains, oats, barley and 
rye yield well. The potato grows finely when not injured by the bug, 
but late vines during the last few years have suffered very much from 
their depredations. 

Fruit—As yet, there are very few bearing orchards, but the county 
bids fair to become a good apple growing district. There are only one 
or two small vineyards near Decatur, and they promise well; this soil I 
believe to be admirably adapted to the vine. Other small fruits when 
planted do well. The peach crop of 1868 was very good, but such crops 
may not be expected every year. 

A few good hedges were observed on the prairies. The Osage orange 
does very well. I observed, growing, some good walnut groves on the 
prairies 


* Nore.—Mr. Wm. A. WILSON of this county, living ten miles south of Decatur, struck gas on his 
farm in the autumn of 1871, ata depth of 45 feet. It came from immediately beneath the hard pan 
and was found at seven different localities on the place, and the flow appearing to be constant he 
utilized it in furnishing his dwelling house with both light and fuel. It comes from a bed of quick 
sand beneath the hard pan, which has been penetrated to the depth of fifteen feet without reaching 
the bottom. When last heard from some eighteen months after its discovery, the gas still coutinued 
to flow without any apparent decrease in the quantity. 

A quarter of a mile east of this gas well another boring was made, which at a depth of abont fifty 
feet, passed through a bed of black peaty soil some four or five feet in thickness, but no gas was found. 

A. H. W. 
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Tn conclusion, I would say that for richness of soil Macon county will 
favorably compare with any other county in this portion of the State. 


Note.—Since the foregoing report was written a boring was made at 
Decatur with a diamond drill, by the Western Coal Mining Company ; 
and I am indebted to Mr. BEAN, their agent here, for the following 
record of the work. The boring stopped at the depth of 507 feet, 1 inch, 
and in my opinion from 85 to 100 feet above the horizon of the Spring- 
field and Howlett coal. The following is the record of this bore: 


Tn. 
Snrface soil, clay, gravel, etc.’ (drift) 
Coarse micaceous sandstone.-..----..- 
PATONACEOUS Cla yiShAalowees= te eeeee ees eee sates cntlacaine cena nema clne cicecine ais 
Grayishslimestone)= i s<2 252 ne ac- Sew ce ac wes tawecscccceede scot ccseweceesdeceesesce 
Dark clay shale.-.. 6 
Light clay shale 
IMI CACBOUS) SANCSLONO ssa = seas eae eee eee oe nee ow anole ei lelnlomeeneinisceiecie selsweleineeiociseie eine 
Glay\shale)--<---..-5-s2 one secse esse ose 
Dark slaty clay with fossils 
hichtislatyiclayse----0--------s-o-- sos 
GG GE Cicer ce se SeneseeoaeeseseesHeneceoda 
Brown and red shale with shells 2 
Hard! conglomerate. -<-<-- 22-2 -c-cs-oee----e=- 
Coaliwi trediclayjandicravele-cesscsasaslanere es acanasaseeconensiscecaclaaansclecnnelieaterscisicias 4 
ISTH BY icon edeceraccee Seek e Cac CSC COS ERO SE COOKE CAESBEOSdaSHCoCEEBongScescsbosseScadossebaboc06a 3. 6 
Arenaceons clay shale ..- a 1 
Hard lime conglomerate 3 
Binishvola vishal opeaa ase seceae etna vena meaea yeaa wesenaincccamalneae asnesansieslae entre ee 4 
Soft micaceous sandstone doe, 2) 
Dark) gray: shale -with ironstone-<-2- ~~ ----<co- cose oe en seeec sincere orien slocesenenciecctec sis Soe eat) 
Clayandiqnicksand tees eee neerneeenes ensenanceeecertiseicesiscserse cteleselne sete ec 3 
PU UOMWIMES WIG -sccosceoccintacnedéaodidbocddébsodse daddonestotosodassésoesdeasouodacs og, al 6 
Gray sandy shale.with) fossile- <n sores een n nan n mene salem cnienn esos aiasi er deo PP 
Gray limestone sea. ---n ose ae sen ane CEcnorcreathe coocBEccebeccooaedesecooscdeES00 oda, abl 6 
Blackiandiers vishal open eseeeces eres seiee soa ae ie fasen|seaw eet emerciceseeteetesles coo YY 
METI LAV Gls (HLC-C1A Vi) ere saaeen neater enema n = acon saa eaninces acnaeeeileteca yas 
TOGA ES A) Gre cer Reche eae On DICE EAE SOD OACE OS EECA CO BCCECO DOSE DH CaOOHOCaETE ona 1b! 9) 
JETRO OCH He oot ceckosesec sa BeS CO TREC OR CACC ORO SE CIRO HO CODICES SOOO BSSBSH DES EEIOOO Bal 
Blue sale andisOMO TOC eteca a teeta w ates ate ainiaw slserclo site nis claire eee eisinaiine cine csncissnee enna 13 8 
Hard gray, sandy and micaceous shale wad 6 
BIACIIBN A Oper e meets secession eee ar 2 
Coal, hard and bright ete! 
Fire-clay-------.--=-.-- goo, 1 
Plaish sandy Clay) Sale sree sata oar nl a et aw wate niin Saw sloeeeelstaleeiclseiescie nese seas cbisicne 8 
Muadivelm (fve-clay) pae--cercace cae acecee cael s aac = see sles soe ee ne nleeieominecaia sa a isicieeisse aie 2 


Dark, slaty clay with fossils. 
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ard couslomeratecog koeeeeee etree ns Nace nce amet ae Sac atis Se cecne a ace ae aeeee anes ao al 

Darkishale with tossilgse see sae eee aces secre een ween aintesatiase ee ceiicecsne cence 4 

Sulphur balls......-..-. 

Lime conglomerate... 5 

Red, sandy clay shale.--..-.... can Pe) 

Bluish clay shale with shells G8} 
507 1 


The 11 feet 9 inch blue limestone found in this bore at the depth of 


—26 


194 GEOLOGY OF ILLINOIS. 


345 feet is probably the same as the Carlinville and Shoal creek bed, 
which is usually from 210 to 240 feet above the Springfield coal. 
ING als Vio 


Pratt County is bounded on the north by DeWitt and McLean, on 
the east by Champaign and Douglas, on the south by Moultrie, and on 
west by Macon and DeWitt counties. It embraces an area of about 436 
square miles, most of which consists of prairie, 

The prairies of this county are very rich and in a great measure still 
preserve their native wildness, are beautiful in the summer season, cov- 
ered with tall grass adorned with many beautiful flowers, among which 
are the rose, Liatris, (2 sp.) Physostegia Virginiana, Phlox pilosa, Gerar- 
dia ternuifolia, Lobelia spicata, Lythrum alatum, Echinacea, Gentiana 
puberula, Veronica Virginica, Aster sericeus, and several other species of 
aster; together with coarser plants, including Monarda (horsemint), 
Solidago (several species), Silphium or rosin weed (3 species), Pedicularis 
lanceolata, Eryngium yuccefolium, Nabalus asper, Helianthus (several sp.), 
Ceanothus, etc. Marshy spots and ponds are often seen, even on the 
highest prairies, some of them containing living shells of the genus 
Physa Lymnea and Planorbis, and having on their margin a growth of 
Lobelia cardinalis, Vernonia fasciculata and Aster carneus. 

Streams.—Willow Branch heads in several large springs N. W. of 
Bement; one of these on Thomas Davis’ land is said to contain sulphur, 
but if so, the quantity must be very minute, for I could not detect its 
presence. This spring spreads out into a large grassy marsh. 

The South Fork of Kaskaskia river rises in the south-east part of the 
county, a little east of Bement,runs southwardly for 12 miles and enters 
Moultrie connty ; along it there is a strip of timber varying from one to 
two miles in width. The West Fork takes its rise in the south-west and 
runs southwardly, soon entering Moultrie; there is but little timber 
near it, only first a fringe of willows with a few crab apple bushes 
beyond; lower down, the thorn (Crategus) appears, then plum and 
cherry ; next cherry, plum, pin oak, laurel oak, elm; still further down, 
elm, red and white oak, hickory and bur oak. 

The largest stream in this county is the North Fork of the Sangamon 
river, which traverses the county from north-east to south-west, and 
along its margin are many springs which afford a constant supply of 
pure water. In the river we found many very pretty mollusks similar 
to those already enumerated in the adjoining counties. 

Timber and Topography.—Near the Sangamon the hills are low and of 
easy ascent, the highest not over 45 feet; the neighboring country is 
not broken, but somewhat hilly for a half mile from the stream. Along 
the river and Goose creek there are timber belts of about two miles in 
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width. The total area of timbered land in the county probably does 
not exceed 50 square miles. 

The prairies are bordered with a growth of laurel oak, pin oak, hick- 
ory, cherry, plum and crab apple, with sometimes bur oak and black 
walnut. Between the prairies and the Sangamon bluffs we found white 
oak, sassafras, shellbark' hickory, black oak and hazel; on the sloping 
bluffs, white oak, black oak, service berry, iron wood, black haw, red 
tree, sugar tree, linden, ash, red oak, walnut, red elm and poison oak. 
Good timber abounds on the bottoms, including black walnut, bur oak, 
ash, maple, hickory, honey locust, hackberry, mulberry, red oak, linden, 
sycamore, and a few blue ash trees were observed. 

Away from the streams the country is either flat or very gently undu- 
lating, rising by easy ascent to the upland prairie and gradually blend- 
ing into the higher mound-like elevations. 


Stratigraphical Geology. 


No formations, older than the Drift, appear in this county. 
The character of the alluviwm is similar to that of the adjoining coun- 
ties and it includes the soil and recent deposits along the streams. 


Drift—At the bridge on Sangamon river, near Monticello, it is thus 
exposed : 


2 MANO Een OE eccssnéadtcGouscode dabordaccdosshocaosodbosncssaoncocodcaachoocddastcocaca 5 
. Clay, sand and bowlders ...-......-..-...-..-..-- 
- Dark ash brown clay, fine sand and a few pebbles... Bo8 ocd 
a JH EEE - cca ea ce CSR CE ATE HOB EECOAEB DOO BOSE Seu DO OCODCE OEE R SCD aC HScIOS One aocmESBEBAnHOcadcod 1 
- Clay streaked, blaek and dark brown with ochrey red.. .....-..2-.0eeeeee-eneee nee e sense seen 8 


rom co Nt 


Ou Sangamon bluffs, four miles below Monticello, there is exposed : 


Ft. 
Tle DN OES ace eeecar cee RmeCOEor bac ce aR Bee CoSeecoCBOSe SEccobacandoe GananabaSandodsaBodacsdodas 6 
Pp, IEG EDEN COLO ET ecteccusceckipeccecedetaanS caoceEocopScaccodas HencrD coDoopoaBnatHeborDaacoceD 10 
3. Attop dark brown clay, below reddish-brown finely comminuted sand and clay...-...--.---- 14 


Between Monticello and Centreville the road washings disclose three 
to four feet of bright brown clay, sometimes brown sand, pebbles and 
bowlders. 

On the prairies there are bowlders of granite of various colors, gener- 
ally gray, red and grey sienite and sienitic granite, quartzite and 
altered sandstone, gneiss and greenstone; and inthe altered drift we 
found Devonian fossils and fragments of Coal Measure rocks. 

Springs highly colored with oxyd of iron are often found issuing from 
the drift sands. On Willow Branch, in sec. 29, T. 19 N., R. 5 E., there 
are many such springs, some of them strongly chalybeate. In one of 
them gas arises and a quantity of brown sediment is deposited on its 
sides ; the ground in front is very marshy for the space of two acres. 
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The bluff at this place is about thirty feet high and composed of brown 
sand and small rounded pebbles. Three-quarters of a mile up the 
Sangamon river there is a similar marsh. 

Wells.—In the timbered land wells have to be dug deeper than on the 
‘prairies and on the higher rolling prairie deeper than on the flat prairie. 
In the northern part of the county plenty of water is reached at twelve 
to twenty feet; on high prairie north-east of Bement, fifteen to thirty 
feet; on high prairie, near Monticello, twenty to thirty feet; in the 
south-west, eighteen to thirty feet. 

In sec. 26, T.16 N., R.5 E., Mr. LOVE has a well ten feet deep, passing 
through clay to sand, but the water sunk in the sand; a half mile west, 
plenty of water is obtained at five feet depth. At the Monticello hotel 
the well is fifty-five feet deep, the water generally standing at twelve 
feet from the surface, but in the summer of 1867 it sunk to forty seven 
feet from the top. At Centreville a well was dug on the hillside thirty- 
six feet deep, passing through six feet of yellow clay and sand at the 
top, then blue clay with occasional streaks of sand and some pebbles; 
a little quicksand near the bottom, and at the bottom a stratum of dark 
clay and sand, with a weak stream of water. The bottom of this well 
is near the ‘horizon of the bottom of Sangamon river. One hundred 
feet distant, and at an elevation of twenty feet higher, a well was dug 
twenty-six feet deep and a good stream of water procured. 

Soil and Agriculture.—The soil may be divided into two classes, the 
prairie and the timber. The‘timber is a loose, mulatto soil, producing 
good vegetables, and for fruit and vines is said to be quicker and better 
than the prairie, and is evidently dryer. 

The prairie consists of dark, rich, loose loam, sometimes containing a 
little gravel; after the first sod plowing, if left thus for one season, a 
species of Helianthus grows up very thick over it to the almost entire 
exclusion of all other plants. 

The southern prairies, I was informed, could be plowed within two 
days after very heavy rains. 

The prairie soil seems admirably adapted to the growth of corn, the 
yield averaging fifty bushels and often more per acre. This is not a 
good wheat growing county ; crops of spring wheat have been generally 
good, but this year (1868) the yield was not a half crop. Fall wheat is 
uncertain, but sometimes yields well, better than the spring wheat. 


CHAPTER XVIT. 


GALLATIN COUNTY. 


Gallatin county is one of the most interesting counties in the State, 
not merely geologically, but also in an economical point of view. 

A marked feature in the topography of this county is an axis of dis- 
turbance or upheaval that crosses it, in an east and west direction, along 
the southern tier of sections on the parallel of township 9. The ridge, 
which is formed by this line of uplift, attains an elevation of three 
hundred and forty-two feet above the high water of the Ohio river, and 
has received the name of “Gold Hill.” 

Its summit is capped with the conglomerate or millstone grit, a mas- 
sive sandstone that usually contains small quartz-pebbles, and lies at 
the base of the Coal Measures in this part of the State, whilst along 
the northern face of the ridge the Chester sandstone and limestone, 
which comprises the upper group of the Lower Carboniferous, are 
brought to the surface, and show, as well as the superimposed conglom- 
erate, a strong dip to the south, varying in places from ten to forty 
degrees. Especial attention was directed to discover a reversal of dip 
or anticlinal axis, but at every locality visited on the north side of 
the ridge, the strata from top to bottom were basseting at a high angle 
to the north. On the east end, approaching the Ohio river, Gold Hill 
descends with a very gradual slope, and is lost in the alluvial of the 
overflowed bottom back of Shawneetown. In front of this town, on 
the Illinois shore, the rocky axis here crossed by the Ohio river is 
exposed to view at low water, where the conglomerate and superim- 
posed strata lie in great confusion, but generally show an unmistaka- 
ble dip of from ten to twenty-five degrees to the south, as shown in 
the diagram, which represents a horizontal section of the rocks running 
north and south. The basseting conglomerate seen on the north end 
of this section appears to jut against a reddish, coarse-grained mica- 
ceous sandstone, that lies apparently horizontal, and may be traced 
along the water’s edge for several hundred yards up the river, without 
presenting any appearance of an anticlinal axis. It weathers roughly 
and is coated in spots with a saline efflorescence, and is charged in 
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Section at Shawneetown, Gallatin county, Tll., of Millstone-grit and over- 
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lying shales exposed at low water of the Ohio river. 


fl -- Argillaceous shale, nearly horizontal. 


-- Argillaceous and silicious shale, with band of septaria limestone, “Black 
Marble.” Some coaly matter; dip 15° S. 


-- Shale and coaly matter; dip 10° S. 


_~ Shale, with thin irregular-bedded sandstone; general dip about 20° S. 


--Pyritiferous shale, some coaly matter and intercallated limestones ; dip 20° S. 


‘|. Hard gray sandstone, coarse-grained; patches of thin coal; dip 10°S. Con- 
glomerate. 


) Conglomerate ; large casts of Sigillaria. 
Covered space. 


\- Conglomerate; dip 10° S. 
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places, also, with iron ore, that forms a kind of ferruginous conglome- 
rate or pudding stone, and here and there small patches of coal, but no 
regular seam. Large stems of Sigillaria are imbedded in it, one of 
which is twelve inches broad and six feet or more in length. 

On the south end of the section the argillaceous shales lie also, appa- 
rently horizontal, after passing a short distance below the point where 
they show a dip of fifteen degrees. Several thin seams of ‘coal are 
seen, as shown in the section, but so crushed and broken up that it is 
difficult to determine with certainty their position in the vertical section 
of the Coal Measures hereafter to be described. The coaly matter in 
the shale dipping ten degrees, may occupy the position of the Battery 
rock coal, or No.1 of the section above referred to. Several intereal- 
lated bands of limestone occur in the section; one, a black septaria 
rock, is susceptible of a fine polish, and presents an appearance almost 
equal to the Irish black marble. 

A casual observer of the tilted rocks at Shawneetown landing would 
be likely to exaggerate the thickness of the strata to far beyond what 
is shown in the above diagram, the measurements for which were care- 
tully made by stepping the distance, and it is thought they will prove to 
be nearly exact. The horizontal length is between nine hundred and 
fifty and one thousand feet; which, taking the average dip at fifteen 
degrees, would make the vertical thickness of the strata to be from two 
hundred and thirty to two hundred and fifty feet. Now, if we make a 
reasonable allowance of one hundred and sixty feet, as the thickness of 
the millstone-grit at this locality, it will be seen by reference to the 
vertical section of the Coal Measures that no workable coal, above the 
Battery rock coal No. 1, has been brought to the surface here. 

There is another low depression in the Gold Hill range in this county 
where it is crossed by Saline river, at Island riffle, section 36, township 
9, range8. At this locality a Coal Measure sandstone is exposed, but I 
was unable to determine its position in the measures, or to decide posi- 
tively upon the direction of its dip. which is but slight, and apparently 
to the north-east, while at Dorsey’s riffle, a short distance above, the 
shales and thin-bedded sandstone in the river are dipping 35° south, 
30° west. 

‘Coal Hill” is the name of a short range of hills commencing on see. 
4,7. 10, R. 9, and terminating on sec. 8 of the same township and 
range. With the exception of Coal Hill ridge and another range of 
hills that skirt along the north side of Saline river, the country south of 
Gold Hill and east of Saline has but a slight elevation ; much of it, in 
fact, is subject to overflow. South of the Saline river, and along the 
waters of Eagle creek, the country is broken by hills from seventy to 
one hundred and fifty feet high. Another short range of hills, lying to 
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the north of the Gold Hill axis and running nearly parallel theréto, 
terminate at or near Equality, on the west side of the north fork of the 
Saline. The remainder of the county north of the Gold Hill axis is 
destitute of prominent hills, with the exception of an elevated narrow 
ridge running nearly north and south along the road from New Haven 
to Shawneetown, and terminating within three miles of the latter place. 

Gallatin county is well supplied with water courses. Besides the 
Ohio and main Wabash rivers on its eastern boundary, the Little 
Wabash river enters the county at the village of New Haven, and flows 
through the north-eastern corner to form its junction with the main 
Wabash twenty miles above the confluence of the latter stream with 
the Ohio. The north fork runs through the north-western portion and 
joins the Saline river at the town of Equality, on the eastern border of 
the county, while the latter river in its course cuts through the Gold 
Hill axis about three miles below Equality and flows out at the south- 
eastern corner of the county to form its junction with the Obio river 
just above the Battery Rock coal mines, in Hardin county. Eagle creek, 
a large tributary of the Saline river on the south, and its numerous 
affluents, ramify through the south-western portion of the county. 
Besides these streams, it may be mentioned that there are a few ponds 
or small lakes seen in the low lands of the Ohio and Wabash rivers, 
which are supposed by many, with seeming plausibility, to be the 
remains of old river channels. 


Stratigraphical Geology. 


The geology of this county will be best understood by an examina- 
tion of the section on page 202, in which is shown the chronological 
order of all the strata visible in this county. 

Lower Carhoniferous.—Along the northern face of the Gold Hill ridge, 
in two or three places the upper part of the lower carboniferous rocks 
has been brought to the surface by the axis of disturbance which pro- 
duced this noted ridge. These rocks belong to what is designated in 
the first volume of the report on the geology of Illinois as the “ Chester 
group.” * 

The most easterly exposure is on the S. hf. of sec. 33, T. 9, R. 9, about 
three miles east of Shawneetown, where the following section was 
obtained : 


Ft. 
Covered'slopeto topiof ridge: 22-6 iiiscc-- ccc ne seen ae ae ees ene a aaa ca es mne anes eee aa 50? 
Conglomerate, with pebbles....--. --------------- +++ +--+ 22-222 eee eee ee eee nent e eee 50 
Irregular bedded sandstone. .-....-..------.------ ------ 2-22 eee e nee eee nec een nee eee ee nee 20 
Covered) sandstone and'shale)t2..--222-- = == soe ooee cerns peace cee cins owinrewa ers eneaianaeieete eit 90 
limestone with Archimedes:qecs--3 2222 - see ce 2 eae cee cee nee en aac sas ee aoe eee eae ea Bo) 
Covered to high-water of Ohio. -.......-...-----------. 2220+ 02-2 ee ee eee en eee ene n een e enn e ee 40 
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The rocks in this section basset to the north at an angle of 20°. The 
Chester limestone exposed near the base is, for the most part, a coarse 
crystalline, grayish rock filled with small entrochites, the organic struc- 
ture of which is almost obliterated by crystallization, which gives a 
glimmering lustre to the freshly broken fragments. It is remarkably 
poor in other fossils; for after a long and diligent search, I was finally 
able to obtain only a very badly preserved specimen of Archimedes 
and a few fragments of a small Spirifer, too imperfect for determina- 
tion. There is a thin stratum of fine grained bluish limestone, in which 
no trace of organisms could be found, lying between strata of the gray 
rock and near the lower part of the exposure. 


The large amount of talus strewed along the base on the north side 
of Gold Hill, covers up the lower strata so completely that I was com- 
pelled to make two separate trips, having a guide each time, and to 
spend two days in searching before being able to find the limestone at 
this locality. It is true lime had been burned here, but so long ago that 
people generally knew nothing about it. Though, for the causes herein 
stated, this limestone could be traced for only a few.hundred feet along 
its outcrop, it is thought that it may extend half a mile or more along 
the ridge until it disappears through an east and west depression 
beneath the drainage of the county. To the west of sec. 33 the ridge 
gradually sinks, and is crossed- by the Saline river in sec. 31, T. 9, R. 9, 
and in sec. 36, T. 9, R. 8, at what is known as Island Riffle, where rapids 
are formed by the stream flowing overacoarse grained, yellowish sand- 
stone which weathers roughly, and the position of which, in the series, 
is above the Conglomerate; but I was unable to determine its exact 
place in the vertical section. After crossing to the west side of the 
Saline river, and following up the stream to sec. 27, T. 9, R. 8, the Ches- 
ter limestone makes its appearance again high up in the ridge, and 
forms with its associate strata an abrupt escarpment. They basset to 
the north at an angle of about 10°. 


The following section was taken at low-water of the Saline : 


Ft. 

Sovldritgandicovered-seeee see sateen seceee as arer see aaaaeen senna sen cinsaaeanedeaanecicns 60 

Quartzose sandstone, mostly covered up, probable equivalent of the Chester sandstone,..-.....--. 50 
Chester limestone, gray, with thin seams of cale-spar, has a paucity of fossils; yielded a frag- 

ment of Productus clegang: <<. - 6-2 cnnncccen ce cccrcccecnsannesnscnencecccesersss conse -s0seenne== 23 

Covereditojlow-water of Salin@ mee. sess eens aac roe aa acca ac einen cima mainieinin slain alem\n'o'sinenininaie==in10.0 70 
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Besides dipping to the south, which is the regular pitch of the strata ~ 
in the ridge, there is here also an east and west wave of elevation and 
depression, which carries the limestone down from forty to fifty feet, a 
few hundred yards to the east, where the old salt springs—formerly 
known as the “ Nigger Works”—break out in the bank of the Saline 


on 
27 
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river, apparently at the junction of the limestone with the sandstone 
which lies above it. Consequently, we may consider this as the geolog- 
ical horizon of the main salt brine of this portion of the State. 

With the exception of a small outlier of Chester limestone in the 
south-western part of the county, near the corner of Pope and Hardin 
counties, no other localities are known in Gallatin where the sub-car- 
boniferous rocks can be found outcropping; and wherever examined 
these rocks, quite contrary to what is usual, show aremarkable paucity 
of organic remains, and the few that were observed it was found 
impossible to preserve. 


Coal Mea ures. 


The section which accompanies this report represents the entire 
thickness of coal_strata in Gallatin county, and contains, it is believed, 
all the workable beds of coal, together with some of the most impor- 
tant thin seams that are to be found in the county. 

Section of the rocks in Gallatin county: 
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No. lor ‘Battery-rock coal” is not worked in Gallatin county, and 
no exposure of the seam could be recognized with any degree of cer- 
tainty. It is thonght probable that the thin seam of coal-rash shown 
in the horizontal section of the disturbed strata in front of Shawnee- 
town, and a thin seam, opened some years ago by Mr. Baker, on see. 36, 
T. 9, R. 9, west of Shawneetown, and near the eastern terminus of Gold 
Hill, may be that seam ; but no reliable evidence was found to establish 
this conclusion. In the decomposing shales above the rash-coalin the 
river bauk at Shawneetown, a few fossils were seen, that are thought 
to be characteristic of much higher strata, as Bellerophon carbonaris, 
B. per-carinatus, Productus longispinus and Spirifer cameratus; but they 
crumbled to pieces on being removed from their matrix. If the actual 
horizon of this coal is above No. 1 in the vertical section, and near the 
horizon of No. 7, as its fossils and the associated limestone seem to indi- 
cate, it shows a remarkable thinning out of the intermediate strata, and a 
total absence of workable coal, for the Conglomerate can not be more 
than one hundred and ten or one hundred and thirty feet below it, pro- 
vided that the latter rock is referable to the Battery-rock Conglomerate. 
lam aware that the coal seams thin out to the northward of “Gold Hill,” 
but at the same time I believe that the associated strata increase, 
instead of diminish in thickness in that direction. 

The opening to the thin coal west of Shawneetown (section 36) in 
“Gold Hill” was entirely filled with rubbish, and no good view could be 
had of it. The strata are all basseting to the north at an angle of 20° 
to 40°, which renders it almost impossible to work a coal from such an 
outcrop. Mr. Beck, who had been, I believe, interested in the mine, 
accompanied me to the locality, and he expressed the opinion that the 
seam was found to be two feet thick in the opening. Judging from what 
I could see, the coal is of an inferior quality, and resembles very much 
the coal in front of Shawneetown. The following section will show its 
position in the ridge, commencing from the high water of the Ohio 
river, which point was determined by the drift wood along the foot of 
the ridge: 


Covercaslope and soil serene res teem ete ne voce es cc ceene see inc ceme meee cence eicee eater natce sises cece 10 
LANG en UE An Gy ope esecamccone cer tot CCE ROT ECHBEOOCEROT DOOSODEOCED OC ICIHMEECHSpUCEOS COCEOSCNDOEaHS 10 
ANd yishaleaud 1Aes Loner ae eee steese sees eee neces eee asecicinsiomaecisectea oan sem ace inane elem 100 


Blue, soft shale 


204 GEOLOGY OF ILLINOIS. 


Ft- 
Nlag-sandston@sncssceessacoreciaceseceasnessecesieses sec eret eee sccets aces mes aasee cee eee eee eee 10 
Gray and|blue\shale; with ironstone: -2o.ms cee ae ciae ae elle eo ane ae nn ea sees ae oie le eee ie ete 40 
LOWY eS hg 020 Ee eee sere Gon oncom nace secececcbesaec CeecusoEc ke pascecrmoscensrroccoaacocoosHece 2% 
(CO GNGT Re enBecSo cE ScOS oS UkSS RCE Racoon SBeSeStnoos consoonatedasodasoncbacancsnosecRccecteccseccests 30 
Highiwater/ ofthe Obio Tver. occenemeceeee ance etnemacaanasiosesenesnan seen ena= =a eee eee g 

204 


The buft-colored massive sandstone, near the top of this section, forms 
a vertical wall in many places along the ridge; and, from this point, 
gradually descends to the east; so that where last seen in that direc- 
tion, about a quarter of a mile distant, it is found to be only sixty feet 
above highwater; a rate of dip that sit CSS) it to the water’s edge 
in front of Shawneetown. 

In Hardin county, below the mouth of the Saline river, and opposite 
the town of Caseyville, in Kentucky, the Conglomerate rises into aver- 
tical wall known as the ‘‘Battery-rock,” and forms here the western bank 
of the Ohio river. It is divided into two beds, by a very thin parting 
of shale and coal. The latter is very irregularly bedded and is not any- 
where more than a few inches in thickness; and, though not considered 
persistent, it is seen at the mouth of Tradewater river, on the opposite 
side of the Ohio. My measurement of that portion of this rock seen 
above low water, taken with an Aneroid barometer, made the lower bed 
fifty and the upper sixty feet thick; and the space between low water 
and the coal, which is here referred to No. 1, one hundred and eighty 
feet. 

The “ Battery-rock coal,” as it is called, is the equivalent of the seam 
worked by Bell, Cook and Casey, on Tradewater river, in Kentucky ; 
and also the equivalent of the Ice-house seam, or No. 3 of Owen’s sec- 
tion; and likewise it is believed to be synchronous with the Cannelton 
seam, in Indiana, and the Hawesville seam in LSS SI on the eastern 
margin of the bestia, 

On Tradewater river this coal ranges from two and a half to five feet 
in thickness; but back of Caseyville, and on Shotwell’s: property, in 
Union county, Kentucky, it averages only from eighteen to twenty-two 
inches. At Battery-rock also it is a thin seam, rarely reaching twenty- 
twoinches. At every locality where this coal was seen it has from one 
to four inches of coal-rash at the bottom, above which the coal is highly 
bituminous, and is held in excellent repute by steamboat men on the 
Ohio river. 

Battery-rock coal has been opened in three or four places along the 
river front, but it is too thin and too subject to horse-backs to admit of 
extensive mining operations. The gray-colored roof shales contain a 
few fossil plants belonging to the genera Lepidodendron and Stigmaria, 
Pecopteris lonchitica and Neuropteris hirsuta, but they are too friable to 
be preserved. No fossil shelis were found, though Lingula wmbonata is 
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comimon in the roof shales of this coal on the opposite side of the Ohio, 
and on Tradewater river. 

The following section obtained along the river, commencing at Battery- 
rock ferry and extending up stream nearly to the mouth of Saline river, 
will serve to show the position of No.1 coal and the conglomerate, 
together with the change of level at the various places given. 

Section at Battery-rock ferry : 
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Three-quarters of a mile above the ferry, in a north-west direction, N. 
40° W., the top of the Conglomerate is just at the water’s edge, while 
three-quarters of a mile again above this, and half a mile below Sellers’ 
paper mill, the base is eighty feet above the river, where the following 
section was taken : 

Conglomerateisandstone;formingaiclifise.so-csst-= coseceeare aces -(eesinerisesseyesnieeisi seins eine OO 
(Shows 70 feet thick at Sellers’ paper mill, where large masses have broken off and tumbled 
to the plain below; one block, larger and more conspicuous than the others, has received 
the name of “ Stack Rock.”’) 
Blue argillaceous shales, with numerous bands of carbonate of iron, comprising altogether 

from one to one and a half feet of good iron ore; one band, four to six inches thick, con- 

tains a number of imperfect casts of fossil shells: Athyris subtilita, Macrocheilus inhabilis ? 

Spirifer cameratus? small Bellerophon, Nucula and a fragment of a Cyathophylloid coral. ..14 
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Half a mile above Sellers’ paper mill, in a direction N. 47° W., coal 
No. 1 is ninety-five feet above low-water, and may be seen above and 
below the mouth of coal creek ; and one-half mile above the last locality, 
in a direction N. 61° W., it is one hundred and twenty-two feet above 
low-water, at T. Rees & Co.’s mines. The general dip of the strata is 
north, about 20° east, and the irregularity in the elevation of the Con- 
glomerate and coal along the river bluff is mainly due to the position 
of the exposure being on one or the other side of the strike line, and 
furnishes no evidence of more than one seam of coal above the con- 
glomerate at the localities here cited.* . 


* Since this report was written I visited this locality in company with G. E. SeLLERs, Esq., of 
Bowlesville, and traced the bluffs carefully from Battery rock to the mouth of the Saline. From this 
examination Lam confident there are two seams of coal above the Battery rock coal outcropping 
between these points, which either represent coals Nos. 2 and 3 of the general section given on page 
2 et seq. of this volume, or else they are local seams that have not been seen elsewhere. 

A. H. W. 
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Coal No. 2, or “four-foot seam,” as it is generally called here, is the 
next workable coal in the ascending order; it has been reached by a 
shaft on the Saline river, in Gallatin county, at the Independent Coal 
Company’s mines, where, as well as in Union county, Kentucky, it is 
uniformly four feet thick, and of fine quality for steam and mannfac- 
turing purposes; the color brownish-black; it has a laminated or splinty 
structure, with carbonaceous partings, and appears to be remarkably 
free from sulphur. The space between Nos. 1 and 2 is about one hun- 
dred and forty (140) feet, and contains, on the Kentucky side of the 
Ohio, two or more thin seams of coal, but no bed that is thick enough 
to be worked. 


The Independent Coal Company work both No. 2 and No. 3 from the 
one shaft, which commences just below No. 4, or “Well coal,” and is 
one hundred and fourteen feet deep. The following section, made from 
this shaft, will exhibit the character of the strata passed through : 

Section of the Independent Coal Company’s shaft, sec. 35, T. 10, R. 
9; coal dips N. 10°, E. about 3°: 
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The space between No. 2 and 3 coal is only twenty-four feet in this 
shaft, but it is nearly double this depth at Shotwell’s mines in Ken- 
tucky. 

Coal No. 3.—Is of fair quality, but it contains some sulphur, and its 
reputation in the market is not quite so good as that of the seam 
below it. 


In drifting or running an entry to the west in this shaft after coal No. 
3, a serious fault was encountered; the coal was abruptly terminated 
by a solid wall of sandstone, and was not recovered up to the time of 
my visit. No. 2 was being worked in the same direction, with a view 
to learn if it also is affected by the fault, and to endeavor to discover 
its nature. My opinion is that the coal will be found above the level of 
the entry, as the sandstone which occupies its place appears to be the 
same as the rock which underlies this seam. 
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A few hundred yards above the Independent Company’s shaft, No. 3 
outcrops in the bank of Saline river, and No. 2 was reached there by a 
shaft thirteen feet below the bed of the stream. The old works at this’ 
locality have long since been abandoned, and the openings are filled up 
with rubbish, brought by the overflows of the Saline river. 

Near the foot of the hills, a few hundred yards north of the above . 
mines, and on land belonging to the same company, No. 4 coal was 
struck by sinking a well, and was subsequently bored through at the 
company’s office. It is two and a half feet thick and lies between ninety 
and one hundred feet above No. 3, as proved by the bore at the office 
and by the section of the shaft above given. 

Nos. 5, 6 and 7 are seen in their regular sequence outcropping in the 
hill on the Independent Company’s property north of the shaft, and on 
the above section No. 5 is from eighty-eight to one hundred feet above 
No. 4. This space is filled with thin-bedded sandstone and shales, with 
niore or less iron ore. It is generally a little less than five feet thick, 
though usually called in this county and Union county, Kentucky, the 
““five-foot coal.” The color is a dull black, and on the Saline river it is 
often marked by a beautiful play of colors, giving rise te the appellation 
of “ peacock coal.” It contains a large percentage of fixed carbon, and 
but for the sulphur bands which are mixed with it, would prove the very 
best coal for steam and manufacturing purposes in the basin. It has 
been extensively mined for the supply of steamboats, both along the 
Ohio river in Kentucky, and on the Saline river in this county, but 
from injudicious mining or other causes, it has fallen into bad repute, 
and Nos. 2 and 3 have for the time being supplanted it in public favor. 
The poor reputation which has befallen this seam I have no doubt may 
be traced to the coal not having been properly screened and not sepa- 
rating it from the sulphur bands with which it is contaminated. 

No. 5 has been opened and worked at many places on sections 27, 35, 
21 and 9, township 10, range 9, and was reached in a bore on Eagle 
creek, on section 13, township 10, range 8, on the south side of the 
Saline It has been worked by a shallow shaft to furnish fuel for Ross’ 
mill at Equality, and can be seen in the bed of the Saline river at the 
latter place when the river is extremely low. About two miles south- 
west of Equality, on the eastern edge of Saline county, it is worked by 
drifting into the hill, and furnishes the fuel to evaporate the brine ot . 
the salt works owned by Messrs. Temple & Castle. 

The black bituminous roof shales of No. 5 coal contain, usually, an 
abundance of beautiful, compressed shells, completely gilt with brilliant 
yellow pyrites of iron. This shale, with its fossil treasures, rapidly 
decomposes when exposed to the weather, and can be preserved only 
when obtained fresh from the mines, and properly cared for. When I 
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visited the mines on the Saline river for the purpose of making this 
report, no fresh shale was being brought from the mines, and the old 
would not bear handling, especially when it contained pyritiferous fos- 
sils, but would crumble into fragments. The most abundant shells are 
Aviculopecten rectilaterarius, Productus longispinus, Nautilus decoratus, 
Solenomya soleniformis, Nucula ventricosa, Orthoceras Rushensis, Pleuro- 
tomaria Grayvillensis, Bellerophon carbonarius, and Chonetes mesoloba. 

Coal No. 6.—Lies from sixty to seventy feet above No. 5, is from two 
to three feet thick, and was formerly worked on the Saline river at Tol- 
bert’s mines, and on the Curlew mines’ property, near Caseyville, in 
Kentucky ; the quality is said to be very good, but the old openings 
have long since been filled up, and there was no chance of collecting 
Specimens or of seeing the solid coal. The outcrop of this seam was 
seen at the localities above cited for No.5. In the hill at Equality it is 
of very poor quality, and is not over fifteen to twenty inches thick. At 
this latter locality it is underlaid by a massive sandstone, and the latter 
is underlaid by gray and buff silicious shales, with ironstones down to 
the black shales overlying No. 5 coal. 

No.7 Coal.—This seam lies from one hundred to one hundred and 
twenty feet above No. 5, and is at some localities from eight to nine feet 
thick. Its color is a jet black, it breaks into cubes and has numerous 
cross fractures lined with salts of calcium. The bed is divided into two 
séams by a parting of fire-clay from half an inch to four inches or more 
in thickness, and near the top of the seam there is a very thin sulphur 
band (bi-sulphide of iron), which seldom exceeds one-eighth of an inch 
in thickness. That portion of the bed above the fire-clay parting is 
generally considered the best, and in Union county, Kentucky, at the 
Curlew mines, this part of the seam is assimilated to a cannel coal. 
No. 7 has been opeued and mined on the Independent Coal Company’s 
land in connection with No.5; also, at Tolbert’s, in section 21, township 
10, range 9, and at Boswell’s a half mile north of the former mines. At 
these localities the bed is from three to four feet thick, the clay parting 
is two inches thick, and is eight inches from the bottom of the bed. 
The following section was taken at Boswell’s mine, section 26, township 
10, range 9: 
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The direction of the dip is north 10° east, at the rate of about three 
inches to the yard. In the decomposing roof shale, at the mouth of this 
mine, Aviculopecten rectilaterarius and Cardinia ? fragilis were seen, but 
they were too friable to bear handling. As the strata rise, from Bos- 
well’s, in the direction of the Saline river, No. 7 is found high up in the 
ridge on the Independent Coal Company’s property, and No.5 outcrops 
near the base. On the property of Mr. Hines, section 13, township-10, 
range 8, on Eagle creek, No. 7 is seen outcropping in the bed of the 
creek, but following to the south some two hundred yards, on the rise 
of the strata, it is found thirty-three feet above the creek, where it has 
been mined to a limited extent by Mr. Hines, for fuel to run his saw 
mill. At these outcrops the overlying limestone could not be seen; 
however, Mr. Hines informed me that it made its appearance at the end 
of his drift, where I was unable to see it for want of lights, but I fully 
satisfied myself of the identity of the bed by the clay parting and sul- 
phur band, the former ten inches from the bottom, and the latter a few 
inches below the top. Mr. Hines informed me that at the creek he 
bored forty feet below this seam, and passed through a lower coal that 
was two and a half feet thick; this latter is in the position of No. 6. 
Along Eagle creek, westward to the county line, No. 7 has been reached 
in wells, and can be traced in a north-east direction to Bowlsville. At 
Bowlsville, on sections 8 and 9, township 10, range 9, in the range called 
Coal Hill, Nos. 7, 6 and 5 outcrop. Coal No. 7 outcrops on both sides 
of Coal Hill, and has been opened in a number of places at various ele- 
vations above high water of the Ohio river of 1848, as determined by 
HE. F. LEE, Civil Engineer. 

The following descriptions of these openings are given to show that 
no reliance can be placed on the local dip of a coal seam as a means of 
identifying the beds over any great extent of country : 

At the Mason entry into No. 7 coal, on the north part of section 9, the 
seam is ninety-eight feet above high water of the Ohio, is three feet ten 
inches thick, has a clay parting of two inches, about one foot from the 
bottom, and a thin band of sulphur near the top. Above the seam is: 


Ft. In. 
Shale eons ss sacs cow sce ssen ca co macn cue neces wai cae science cele celtics cicelslsciedocuisss ozcleeslee eee 1 6 
Dark limestone -.-.--..- 4 
Black bituminous shale 8 
COnZUIN b Ul cctene once cec=COCCCO Ce COSECotoCAcLCoCbocceppcuaceousacHabconneccaoccocedanepEancecee Be A) 
TORO EST cep aceecCOCeCCOCO COLIC EO ZECA CECE DEON OC COOH OER COCAII CRED ER HEB Anes -nacnEccoeesasea6 9 


One hundred yards to the north-east, near the line between sections 
9 and 4, seventy-eight feet above high water, there is another opening 
showing a dip of the strata, on this part of Coal hill, to the north-east 
at the rate of twenty feet in four hundred of horizontal distance. 
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Section at the Faughan entry: 


Ft. In 
BEA) es esco oss Scoo cco dO OSE C EE CSS SOS COCR OEE ne So SRE ESE ED EE aD e CU SEC Sa Sc SSE SEH ac aStiasede 4 
TIN AYE) 20) qn acc acnib SOR UR SO SSC QU CISC CIO SR ACO CBS SE Haas SOS a DCOARSEEtOasonHOObS Sd sco ncSodSnes 5 
BY OE eg SOS EEE OSO SSS EOD GOST SO SHORT Sao ROSES OSS SAG OADO OO HOC HOS OSCAD SO BeROSESOSnEASOSOSaSON 6 
CoaltNotniqesanactanacessnncieae sone nace nat ann nne ne ee ree ee eae eee ne eee ene eee eee 4 


The coal at this entry is one hundred and forty-six feet above high 
water, showing a rise to the south-west of forty-eight feet in ninéteen 
hundred and fifty. 

Section at Forrester entry : 


Ft. In 
ILIMeCSLONG eaceeaceec ene nc omen sens cree er eeerontcate saan ce reser ee se ete eee eee 2 
Be Oa coos Sse RSC CSB OCC RS OAC CRUD EIC HOS SE HOR HO BSI ECS OB EO SEBO SEBO DEOL EE HO CUBES SHSSBSKOnSCOSes 6 
CoallNOnticssmescanscenancesecenars saenac ese aeces seca seca sees eae ean eee as See eee ceicseiae 4 
Tae) ES ocdscoe a qoe PeEicepcocioun Soca cacoous gsoqcedenocsadensactibonoccogctasaadancacanacseqese % 


At the Forrester entry, near the middle of section 8, the elevation is 
one hundred and thirty-nine feet above high water, showing a difference 
of only seven feet in half a mile, which apparently indicates that it is 
nearly on the strike of the formations on this part of the hill. The 
limestone here has diminished to two feet. 

At the Barlow entry, near the middle of the south-east quarter of 
section 8, the coal is eighty-four feet above high water, which shows 
adip S. 10° E., of fifty-five feet in a horizontal distance of fourteen 
hundred and fifty feet. 

Section at A. Barlow entry : 


At t this entry, on the north side of section 8, the coal is one Tanaeed 
and twenty-eight feet above high water, and the limestone is absent, 
being replaced by shales. The coal is four feet thick and has the 
sulphur band and clay parting. 

On the north-west quarter of the same section, the limestone is in 
place again, and the coal is one hundred and two feet above high water, 
showing a south-west dip of twenty-six feet in one thousand one hun- 
dred. Ou the north-east quarter of section 7, at the Jones entry on 
Coal creek, No. 7 coal is at high-water mark, showing a dip of 6° or 7° 
to the west, and a fall of one hundred and two feet from the last entry, 
in rather less than half a mile. 

At the town of Equality on the western boundary of the county, 
Nos. 5, 6 and 7 occur in their regular sequence, as seen at Bowlsville, 
the Independent Company’s mines, and other places. At these loeali- 
ities all three beds have been opened, and more or less mined, to supply 
the home market. 

No. 7 is usually four feet thick in the many openings where it is 
mined in the streets, and around the town. The miners report the dip 
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here to be in every direction; that is, that no two openings show the 
same pitch, and that they can hardly pronounce upon any decided dip. 
The identity of the bed is proved by the presence of the limestone 
roof, sulphur band, and clay parting. The following section shows the 
strata in the hill at Equality : 


Ft. In. 
Sotliandiduit tice sn eee seen ice oe ae nce ce crc Oe nae oe ele cies eons Sere anes eweeins ae 25 
RETO BUTT eee pe cece sence code CEO R EI ROSA CCS CER CE DOCU DACd Hoc COnSHes cho SeboScdc Hes oHrecosadaSdes 15 
RUBS GIAG a scceseqssoecgoscoone centage BESS can asa cEcLECdostous SubacosocbosocHesbousadebos 5 
= TrimestOne se Seca see ee wae eee ree mae oes Seno cee a ee Dena neces nncnues cuneate ese MG 
STA Ey seg abet es ang Sc be sR SACS Bene HE HOSS STIR ESC SDC SSERS ROACH ence nad ScEEHGacHOHC DE BaGRESeOenp 6 
GCoal:Nos7i(withi clay parting). css sec see ccee oeee eco c ere etieee recins seme atoee ene n ence eee 4 
TTR ZTIEY nec Cee gee BaOceC Ree SdSEe Se aE ACRE COE RAR OHSHoSHadendeasosagaaensaadeoHoanoqaSsAsasas 6 
HhalesandmassiyesandswonOse— sen ececane ec cee ses ac see oclieaee cca a eceeceiinesese seticincc sacle 45 
COTLUINTT: Oo esacoocens SacooceebocbacsascscensaceacnocdoencdécmivacononSocuccséonosccoHSoosoac5 1 6 
Sandy flag-stones, and light blue shale with iron-stones..........--.--.---------+-.-----+----- 68 
Bla chashale pe ssa sees eee e Ra reeset aie eet caeta eee nnanineataanisoelacia one enicinccrsaiiae a asta scien sie 2 
GoslNovopinishatt atyRoss'shm tie enema sen ease einen ioe asec nee ainicieisies lee ceiniecieinicisioweeie 5 
176 0 


About two miles, a little west of north, from Equality, No. 7 coal was 
seen at low water of the North Fork of the Saline river, making a 
descent in that direction of nearly one hundred feet; it was traced 
along the bank of the river for more than half a mile before it disap- 
peared under the low lands to the northward. Coal was first mined in 
this county at the above locality, and was hauled at an early day to 
Equality over bad roads, before the fact was known that every family 
in the town could, if they so desired it, have a coal mine in their own 
yard. North of this locality no workable coal has been found in the 
county. 

At Christmasville, eight or nine miles north of Equality, in the north- 
western part of the county, and where the bridge crosses the North 
Fork of the Saline river on the road from Equality to Carmi, there is 
exposed in the bank of the river a few feet of argillaceous and siliceous 
shales, containing a thin fossiliferous band of calcareous sandstone, as 
shown in this section : 


Ft. In 
Scilitothowstrectot sheivwillage jen. ene enna same mate neaelomnnnn cae semen ee cen seas ceeen eens 10 
Yellow argillaceous shale, with iron-stones ---...--------.2------- 2022-220 e ee ee nee n ee eee eee ee 5 
Ferruginous calcareous sandstone, with casts of fossil shells ......-.-----.-----------0---ee ee 3 
SCHISLOSO PTA) BAN OSLOUGE veme eeetaa em eae en ae econo nanciarer nce meecmen cates cence nesses 6 
TEES OL ECHOES 1 Cece se core CROC REESE CIC HICH ORE RRS» SHOU DER GOCE C ER SEER EHaCodeHacosecobod 8 
SCHIStOSG Sal AStONG pee ease reise ste tae rotten ctiece ne inteciemisciecieite cinastinccinceeietne ets 1 
Bluish argillaceous shale, some coaly matter.-...-.--.------ 22-22 een ne eos c cent eee ee scccess 3 
OwAWwater MOrthy RH Orks Ofsth 6 SANG sen vasa daota sae racine tac ae celencce acacia ce cceccinetaencnee 
20° +5 


The fossils found in the three-inch band of the above section are: 
Aviculopecten occidentalis, Edmondia reniformis, Athyris subtilita, Pteri- 
nea gibbosa, Myalina Swallovi, M. meliniformis, Eumicrotis Hawni, Mac- 
rocheilus primigenius, Schizodus Sp? Turritella? Stephensana, Bellerophon 
nodocarinatus, Allorisma Sp ? Pleurophorus sub-costatus, ete. 
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About three and a half miles north of Shawneetown the following 
section was obtained at ‘“Roundpond hill,” which forms a part of the 
ridge or range of hills reaching northward to New Haven on the Little 
Wabash river : 


Ft. In 
Soiltandtdriftiq-s--csecccecsc seas cose e ec cece nce cn cticas cise ee tee ese ee ee ne ee 10 
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Limestone (‘Carthage rock ?")..-. 8 
‘Blacksbituminousshalelees- oases soo es see scenes eee e eee econ ese ceeee eee ~ 
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Shale, in covered space 
Reddish schistose sandstone, weathers rough 
Argillaceous and siliceous shale .......--.--.--.------.-.-.---- 
Blackisheety shale. - o-oo a at pn ie wie isin wiele wnnw oe seen sa walaaiss eee cecineaasceencete 
Calcareous shales, with nearly the same species of fossils as are found at Grayville, Ill. and Rush 
creek, Posey county, Indiana: Leda bella-striata, Nucula ventricosa, Bellerophon carbonarius, 
B.Montfortianus, B. percarinatus, Maerocheilus primigenius, Myalina sub-quadrata, Pleuro- 
6 
3 
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The limestone at the top of this section is generally poor in fossils, 
but it contains at this place large crinoid stems and a few shells; among 
which were recognized Productus longispinus and Athyris subtilita. 
The rock is a hard gray limestone which weathers roughly and readily 
splits up into irregular slabs, with reddish-brown stains of oxyd of 
iron on the weathered surface It occupies in the geological horizon the 
position of a similar limestone which is seen opposite Wabash island, 
on the east side of the Ohio river, in Union county, Kentucky, and at 
Carthage, one mile below Uniontown; it has been designated by OWEN, 
in the Kentucky report, as the “Carthage Limestone.” 

At New Haven, on the Little Wabash river, this limestone is seen in 
the bank of the river, where the following section was obtained : 


‘ 


Covered slope to street in New Haven... 
Limestone “Carthage”.-.....--.-..---- “ies =e ---4t05 
Blackisheetyshale--<-. 2... ..----------ce=-> aaon al 6 


Mhinicoalie sess cess sce rcs cecntacceseccceanscts - 3 
Fire-clay and shale.........-.------------ 5°33 
Reddish-gray sandstone. ..-.-.-..--.------- 4 
Gray micaceous sandstone. -..........---.---- 4 
Silicious shaless-sse-sees cose eslccese sees a apt 
CRE a oC ROSS ROCHE OHIO DE CHICEICIS CHOC Sa ORC SE SSO aC ERS ouCHDHOE acca cugacunacHndecanSscoss5 i 
32 6 


The limestone has here, also, a paucity of fossils; Productus longispt- 
nus and large stems of encrinites only were seen. The thin bedded 
sandstone of this section extends across the river; and though forming 
a serious barrier to navigation, furnishes a good foundation for a mill 
dam, which supplies a valuable and never failing power for manufac- 
turiug flour and for other mechanical uses. 
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Quaternary Formation. 


Drift and Loess—The dritt deposit occupies the hills and ridges all 
over the county, resting unconformably on the Carboniferous rocks, and 
is from ten to {twenty feet thick ; composed chiefly of yellow, more or 
less plastic, clay, containing small rounded gravel with occasionally a 
granite or trappean bowlder, The largest erratic rock seen in the 
county is a granite bowlder, about one foot broad and one and a half 
feet long, lying by the side of the road from Shawneetown to Equality. 
No fossils, scratches or groove marks were observed in this transported 
material. 

Loess.—The loess is from ten to forty feet thick, and occupies the top 
of the ridges along the road from Shawneetown to New Haven. This 
deposit is usually characterized by a whitish-gray calcareous clay or 
marl, that contaits an abundance of land and fresh water shells, belong- 
ing to species now living in this State, with the single exception of 
Helicina occulta, Say, which has not, I believe, been found living north 
of Arkansas. 


Economical Geology. 


Besides the many beds of mineral fuel so extensively spread over 
this county, and already discussed in a general way, there is an inex- 
haustible reservoir of salt brine underlaying its surface. 

The brine springs of Gallatin county were worked at an early date 
under the management of army officers, at a time when the General 
Governmeunt reserved from sale all lands containing salt springs. 
Though there are outbreaks of saline springs at various places in this 
county, and though the water courses, creeks and their branches, and 
the river, all contain more or less salt, from which circumstance arose 
the name of Saline river for the principal water course which runs 
through the southern part of the county, yet, though thousands of 
dollars have been spent and fortunes ost in the search, there has never 
been any profitable brine found in the county, except on the north side 
of Saline river, about one mile south of the town of Equality, on section 
19, township 9, range 8, and near what is known as the “Half-moon,” 
a semi-circular excavation as its name implies, that was made by the 
buffalo and other wild animals that congregated in vast herds to lick 
the muriatiferous earth. The diameter of this remarkable excavation 
is about one hundred yards, aud the depth varies from six to eight feet. 
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The surface level is from ten to twelve feet below high water mark and 
the soil is a river or lacustrine deposit, of fine, whitish, clay loam, con- 
taining in spots many fresh water shells belonging to species now living. 
Beneath this alluvial soil, the excavation at the “Half-moon” shows a yel- 
lowish clay, mixed with gravel and sand, which belongs to the age of 
the Drift. This locality must have been, likewise, a favorite resort for 
the Mammoth and Mastodon, huge monsters that roamed in immense 
numbers over the country when the present site of the salt works was 
an alluring swamp, for there has been found, from time to time, resting 
on this drift in the Half-moon, a great many bones belonging to these 
extinct animals. While examining this locality several small fragments 
of the enameled crowns of Mammoths’ teeth were picked up, the less 
enduring parts of the structure having mouldered into dust. The lia- 
bility of fossil bones to crumble and fall to pieces immediately after 
their exposure to the air, has been a serious drawback to their collection, 
and many valuable specimens have, in consequence, been lost to science 
for want of knowing how to secure their preservation. 

It may not, therefore, be out of place here to state to the citizens who 
may be interested in the promotion of geological science that bits of 
paper should be glued over the specimen as fast as the parts are 
exposed by the removal of the earth, as in this manner highly interest- 
ing bones may be removed with safety from their matrix of earth, 
which without this precaution would drop into useless fragments. A 
further preservation may be secured by subsequently boiling the bones 
or teeth in a weak solution of glue, which will supply the lost animal 
matter and cement the earthy particles firmly together. 


Teeth of the Mastodon were found last summer close to the water’s 
edge in front of Shawneetown. I subsequently visited the locality and 
saw that the bones were imbedded in a shallow deposit of bluish clay, 
resting upon yellow clay and gravel, which corresponds in geological 
time with the bone beds at the Half Moon. 

While the Saline salt works were under the control of the General 
Government, the strong brine on the Kanawha had not been discovered ; 
consequently an immense district of country had to receive its supply 
of salt from these works. The brine then used required from one hun- 
dred and twenty-five to two hundred and eighty gallons to make one 
bushel (fifty pounds) of salt. Between one and two thousand hands 
were employed, and the yield of the works has been estimated at eighty 
to one hundred bushels of salt per diem. So greatly was the demand 
beyond the power of the works to supply, that, as I am informed, appli- 
cants for salt coming from Tennessee, Kentucky, Indiana, and other 
parts of the country were regularly ticketed, and could be supplied only 
by awaiting their proper turn. No one thought of stopping for the 
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drainage of the salt crystals, but all were glad to receive it as soon as 
it was cool enough to handle, and to start off with their pack horses 
loaded with sacks of salt from which the water trickled as they jour- 
neyed home. The fuel required to evaporate such an immense amount 
of water, stripped the country of timber for miles around, and the 
expedient was resorted to of conveying the brine for miles in wooden 
pipes, to the rapidly receding forest. The idea never once occurred to 
these early salt-makers that the five-foot bed of coal through which 
their wells generally were dug, could furnish, ready at hand, a never- 
failing supply of the best and cheapest fuel. 


After the establishment of salt works on the Kanawha river, in Vir- 
ginia, and at Pomeroy, in Ohio, the Saline mines could no longer profit- 
ably compete in the market; therefore, the works were finally aban- 
doned and every vestige of former prosperity was effaced by the rava- 
ging hand of time, and all efforts to revive the manufacture of salt on 
the Saline river, until recently, proved a ruinous loss to the parties 
engaged in it. 

About the year 1850 the Saline property was purchased by Messrs. 
Temple & Castles, the present proprietors, who soon thereafter com- 
menced to bore a new and deeper well. The first brine was struck in 
this well at 108 feet; at 600 feet a cavity with some gravel was passed, 
and at 1,100 feet the bore stopped in brine which marks 7.2° of Baume’s 
saltometer, and requires only seventy-five gallons to make a bushel 
(fifty pounds) of salt, which is fully as strong as the brine of the 
Kanawha. The well is not artesian, but the brine comes within a few 
feet of the surface and is pumped. Messrs. Temple & Castles were not 
present when this well was bored, and uo further record was made of 
the rocks passed through, except noting a five-foot bed of coal at torty 
feet below the surface. This coal outcrops in the river at Equality, also 
in the hills one mile to the west; and being referable to coal No. 5 of 
the general section, it serves to establish a starting point, by means of 
which the horizon of the saline reservoir in the rocks below may be 
determined with a tolerable degree of accuracy. The first brine at 108 
feet is probably in the shales overlaying the sandstone above coal No. 4; 
the cavity with gravel at 600 feet is about the place of the shale divi- 
ding the Conglomerate in two members, as seen at the Battery Rock 
and elsewhere, while the 1,100 feet may stop in the Chester limestone, 
which therefore, forms the base of the muriatiferous rocks in this part 
of the State. It is my opinion, also, that the strong brine has its main 
lodgment in this limestone—finding its way upward by hydrostatic 
pressure through permeable strata—and that it is more or less reduced 
in strength by the fresh water which it encounters on the way. 
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At the old “ Nigger Works,” on sec. 27, T. 9, R. 8, the saline spring, 
as before mentioned, issues out from near the junction of the Chester 
sandstone and limestone, marking only 4° of Baume—a diminution in 
strength that may be accounted for on the hypothesis above stated, 
from the fact that several springs still less brackish break out a few 
feet higher up the bank, the latter tending to show the liability of the 
brine to mix with fresh water as it approaches nearer to the surface. 
The main spring emits a distinct odor of sulphuretted hydrogen, and it 
may possess important therapeutic properties. 

Around these brine springs fragments of Indian pottery are found in 
great plenty, some of which are ornamented with bands of vertical 
lines arranged with considerable taste. To judge by the curvature of 
some of these fragments, the vessels to which they belonged were not 
less than four or five feet in diameter, a size truly astonishing, made, as 
they appear to have been, of common clay and fragments of fresh- 
water shells. From the large size of these pots it is natural to infer 
that they were used as evaporating pans by a pre-historic race of salt 
manufacturers. The rapid destruction of iron evaporating pans, 
together with their cost, is a heavy tax to the modern salt-maker ; 
therefore, if a more durable and less expensive pan could be formed of 
some kind of clay, it would prove a large saving in the cost of produc- 
tion of salt; and it would be strange indeed should we be able to hit 
upon a valuable idea from the lost arts of the Mound-builders. 

Messrs. Temple & Castles re-commenced the manufacture of salt at 
the “Saline” about the year 1856, from the brine of their new well, 
which was analyzed for them by Prof. GEo. Coon, of New York. 

I was kindly permitted to take a copy of this analysis for publication : 


“Specific gravity, 1.047. 100 parts of brine contains 7.2 per cent. of dry matter. 


The brine contains in 100 parts: The resulting salt contains in 100 parts: 
Chloride of sodium (common salt) - pees 62243) 86.77 
Chloride of calecium........-....... 3996 ——— 5.55 
Chloride of magnesium.....-....--. 636 2124 ——— 2.95 
Sulphateroiimetee--esccss eee aseoeesee esate te ere eere sean -3448 ——— 4.79 

7.1999 ~ 97.06 
VENI acconsbpcticdonsucee poate daceupooostiqasaeuguoadbosbaboused 92.8000 
9929998 


Traces of bromide of sodium, chloride of potassium, iodide of sodium, and chloride of iron.” 

The ‘“ Saline” brine is of the same strength as the Kanawha, and 
requires seventy-five gallons to make a bushel (fifty pounds) of salt. 
-I have no analysis of the latter brine for comparison, but I have been 
informed that it contains more chloride of calcium and less sulphate of 
lime. The sulphate of lime in the “ Saline” brine is a source of much 
annoyance, and large sums of money were expended by Messrs. Temple 
& Castles before their efforts to get rid of it were crowned with success. 
They are now, however, manufacturing an article of salt that ranks 
equal to the Kanawha in purity and antiseptic properties. 


GALLATIN COUNTY. 217 


When I first visited the “Saline” in the summer of 1867, the average 
produet of the works was from thirty to forty barrels of salt per diem ; 
since then it has been increased to double that quantity. There is a 
system of manipulations connected with the operation of making good 
salt from this brine that belongs exclusively to the company. It has 
been established by an outlay of large sums of money spent in experi- 
menting, by much anxiety, and with failure after failure. Taking this 
property, with the previous disastrous failures staring them in the 
face, Messrs. Temple & Castles have built up a successful manufacture 
which is creditable to themselves as enterprising gentlemen and of 
incalculable importance to the county. It is therefore hoped that they 
will reap, as they deserve, a rich reward for their meritorious labor. 

They have adopted the plan of graduation houses, as in parts of 
Germany and France, for concentrating the natural brine before it goes 
into the evaporating pans. These houses consist here of two frames 
from two hundred to two hundred and fifty feet long, and forty to forty- 
five feet high ; the longest of the two is divided into two parts, so that 
the brine may be divided into three grades. Thorn bushes are spread 
on parallel horizontal frames, arranged from top to bottom of the 
houses, so that the brine, which is pumped and forced to the top of the 
frames, may descend in a shower through the whole series. After 
passing the brine, successively, in this manner, over the three houses, 
the graduation in favorable weather carries it from 79 2 to 9° 5. From 
the third house, or after the third graduation, the brine is conveyed to 
the pans, where the evaporation is completed over the fire. The fuel 
used for this purpose is stone coal, mined on the company’s land one 
mile west of the works, from No. 5 coal, which is here of excellent 
quality and almost entirely free from sulphur. Itis brought to the 
works on a tram road, and about three hundred bushels are consumed 
in the manufacture of thirty-five barrels of salt. 


Tron ore.—More or less clay iron-stone is found with the shales of the 
coal throughout the county, but at no one locality in quantity sufficient 
to make it of commercial value. 


Building stone.—There is an abundance of good freestone, suitable 
for building purposes, all along the Gold-hil] axis, along Eagle creek 
and its tributaries in the south, at Equality, and in the river bank at 
New Haven. Some members of the Chester limestone might answer 
for building stone, but as a general rule it will not endure where unpro- 
tected from rain and frost. A black septaria limestone, belonging to 
the Coal Measures, which is exposed at low-water in the river bank at 
Shawneetown, is susceptible of a remarkably fine polish, and being 
chequered with veins of white cale-spar, it presents a beautiful appear- 
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ance, but can only be obtained in small pieces, owing to its almost 
inaccessible position and extreme brittleness. 

Quick-lime.—The Chester limestone, in the Gold-hill ridge, is a rich 
source of excellent lime. The limestone over No.7 coal, and the Carth- 
age limestone in Round Pond hill, and at New Haven, will make good 
lime also, though not generally so pure as the former. 

Potters’ clay.-The fire-clays forming the bottom of the coal beds in 
this county that have been tried do not, I am told, make a good potter’s 
clay, but there is reason to believe that the search has not been 
thorough, and that some of the clays on the Saline river will be found 
suited for manufacturing the ordinary stoneware of commerce. Plastic 
clay for bricks can be had in most places over the county. 

Soil and Agriculture——The soil in the eastern part of the county is 
principally derived from sediments deposited by the inundations of the 
Ohio river, and by washings from the Quaternary and Carboniferous 
strata of the high ground. Itis in most places a sandy loam, rich in 
elements of fertility, and is especially adapted to growing Indian corn. 

The bottom lands along the main Saline river and its main tributary, 
the North Fork, though partaking, in part, of the character of the Ohio 
river bottom land, contains a large proportion of a light-colored, fine 
sedimentary clay loam, which is compact, and tenacious of water, and 
therefore difficult to bring into good cultivation. If properly worked, 
it would bring good crops of grain, provided the season is favorable ; 
but a very dry or a very wet season is peculiarly injurious to crops on 
this soil. This latter variety of soil has been derived principally from 
the argillaceous shales of the Coal Measures, and its general want of 
fertility is owing io its physical condition, and not to any deficiency in 
the proximate constituents of plant-food. Underdrainage would prove 
an efficient means of bringing land of this description into a high state 
of cultivation. The soil of the yellowish, gravelly, clay land in-the . 
north-west part of the county, is derived from the drift, and is formed 
of the debris of the rocks rasped and ground to fragments by ancient 
rivers of ice, which moved over the northern part of this continent 
with snail-like pace, during that period of the earth’s history known as 
the Glacial epoch. This third variety of land will grow all the cereals, 
grasses and clover well, but it is better adapted for small grain than 
for corn, and it is particularly good for clover. 

On the ridges between Shawneetown and the Little Wabash river 
there is a calcareous clay soil, derived from the loess, which, in an agri- 
cultural point of view, ranks next to the sandy loam of the river bottom 
lands. 

Tobacco, sorghum, and some cotton are cultivated in this county; but 
the principal crops are the cereals and clover. Apples, peaches and 
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pears grow remarkably well, and the taste for orchard-culture is reported 
to be constantly on the increase. As yet but little attention has been 
paid to the cultivation of the grape. Messrs. Temple & Castles, at the 
salt works, are cultivating a young vineyard containing about eight 
hundred vines, of which the greater number are Concord, with some 
Catawba and Delaware, together with a few of the more recent varie- 
ties, such as Norton’s Virginia, Ionia, Israella, Ives’ seedling, and Diana. 
The Concord and Catawba succeed remarkably well; the other varieties 
have not yet been sufficiently tested to be pronounced upon with cer- 
tainty. While enjoying the kind hospitality of these gentlemen I had 
an opportunity to make a substantial test of the wine which they made 
from their vineyard, and feel satisfied that it will compare favorably 
with the native wines of the professional wine-maker. 

Timber.—This county is abundantly supplied with all the usual varie- 
ties of trees found in this latitude. On the river bottoms, particularly 
in the eastern and northern part of the county, large black walnut, 
white, red and black oaks, hickory, and poplar predominate. On the 
high lands, in other parts of the county, oak and hickory are the prin- 
cipal timber; on the flat, wet land, post-oak prevails; and along some 
of the sloughs and ponds there is a fine growth of large cypress. 
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SALINE COUNTY. 


Saline county is bounded on the north by Hamilton county, on the 
east by Gallatin, on the south by Pope, and on the west by Williamson. 

In shape it is a parallelogram and embraces about eleven townships; 
therefore it has an area of about three hundred and ninety-six square 
miles. 

Its topography is marked by the Gold Hill axis, which, beyond the 
boundary of Gallatin county forms a conspicuous elevation in the south- 
eastern part of this county, where it is known as “ Prospect Hill.” The 
hight of this hill, as determined by barometrical measurement, is five 
hundred and ninety feet above the low. water of the Saline river. 
Though the Gold Hill axis disappears beneath the lowlands to the west 
of this hill, it is again seen as a conspicuous ridge of massive conglom- 
erate sandstone in the south-western corner of the county, near the vil- 
lage of Stone Fort. 

Viewed from the summit of Prospect Hill, the northern, middle and 
western part of this county appears to be perfectly level, but it is never- 
theless much broken by hills and ridges, that range in elevation from 
ten to eighty feet above the high-water mark of the streams. However, 
a large portion of the county is level, and much of the land may be 
termed ‘‘wet,” with here and there a not inconsiderable swamp. Har- 
risburg, the county town, is situated nearly in the geographical center 
of the county, and is built on a hill fifty to sixty feet high, formerly 
known as ‘‘Crusoe’s Island,” from the fact that it is entirely surrounded 
by bottom land which is subject to inundation during periods of great 
freshets. The approaches to the town are consequently made by levees. 
Notwithstanding the apparently unfavorable situation, Harrisburg is a 
thriving town, and is looked upon as one of the healthiest localities in 
Southern Illinois. The Vincennes and Cairo railway runs through this 
place, and makes it a point of considerable commercial importance. 
The principal water-course is the Saline river, which, with its tributa- 
ries, the South Fork and Little Saline, drain the southern, while the 
other two main tributaries, the North Fork and Middle Fork, drain the 
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remainder of the county. These streams, as well as the smaller tribu- 
taries, have generally low banks, which are occasionally overflowed, at 
which times the water spreads over an extensive area of what is termed 
“bottom land.” 


Geological Formations. 


The geological formations of this county are the Chester limestone 
and sandstones forming the upper part of the Lower Carboniferous 
series, the Millstone-grit and lower Coal Measures, and the drift or gla- 
cial deposits of the Quateruary or Post-Tertiary epoch. 

Chester Group.—The rocks belonging to this group are seen on the 
north side of a ridge, in the south-eastern part of the county, where 
they have beep brought to the surface by the Gold Hill axis, and basset 
at a high angle to the north. The following section was taken at Pros- 
pect Hill, which is supposed to be the highest point on this ridge, and it 
will serve to show the relative position of the Millstone-grit with refer- 
ence to the Chester group: 

Section taken at Prospect Hill, on section 10? township 10, range 7; 

_average dip of strata 10° south: 
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It was found impossible to determine with accuracy the thickness of 
the members under the Millstone-grit at the place where the above sec- 
tion was obtained, or in fact at any other locality along the line of dis- 
turbance in this county, on account of the tumbled masses of rock 
which lie strewed over the side of the mountain in such a manner as to 
admit of only an occasional glimpse of what exists beneath them; how- 
ever, I believe that this section will convey a pretty accurate idea of the 
sequence of the strata, and gives the total thickness of the exposed 
rocks of the Chester group, which cannot fall far short of three hundred 
and fifty-seven feet. Neither in the lower member of the group, nor in 
the gray limestone containing the “Cave,” could any trace of fossils be 
found, but in the band of limestone exposed above the green marly 
shales, a fragment of Archimedes was found associated with entrochites. 
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There is’at Prospect Hill, in the limestone marked ‘Cave rock” in the 
above section, a subterranean cavern, which has acquired considerable 
local notoriety. Accompanied by Mr. TEMPLE, one of the proprietors of 
the salt works (to whom I am under many obligations for acts of kind- 
ness), I undertook to explore this cave, but we forgot to supply ourselves 
with candles before leaving the salt works, therefore we had to under- 
take the task with a glass coal oil lamp, which was procured from a 
farm house close by, but with a light so liable to accident a partial 
examination was all that it was deemed prudent to make. “The entrance 
is through a hole not more than two feet high, by three feet broad, 
down which the descent is rather abrupt to the bottom of the cave, 
where we found ourselves in a narrow, tortuous gallery, averaging from 
three to five feet in width and twenty feet in hight. We went along 
the main gallery and a number of its branches and cut-offs, untilit was 
supposed that we had penetrated at least a quarter of a mile beyond 
the entrance, still we saw no end nor any appearance that seemed to 
indicate that the exploration might not be continued much farther, yet 
it was thought advisable to return on account of the danger to be 
encountered, should we have the misfortune to break the lamp, for not- 
withstanding every branch or turn that was passed has been marked 
by some thoughtful explorer with the figure of an arrow scratched on 
the limestone wall to indicate the direction to be taken in returning, 
nevertheless this unfailing guide would be of no avail amidst the intense 
darkness of subterranean passages. The walls and roof were covered 
with moisture, but the floor was quite dry. It is said that the cave 
usually contains a spring of cool sulphur water, and we hoped to obtain 
from it a refreshing drink, but no water was seen along our route; the 
bed of the sulphur spring pointed out by Mr. TEMPLE, was now dry, 
probably from the effects of the severe drouth which had prevailed in 
this county for several months. A great many bats were observed 
clinging to the roof, with their heads hanging down, some of which 
were alarmed by the proximity of our lamp, and taking wing, whizzed 
about our faces, as if to scrutinize closely the enemies who dared to 
penetrate into their dark abode. The occasional widening of the gal- 
leries formed small, irregularly-shaped rooms, some of which gave evi- 
dence of having been at one time very beautiful, but the stallactites 
with which they were once adorned, have nearly all been broken off by 
thoughtless visitors, who thus wantonly destroyed the sublime architec- 
tural works of quaint and inimitable patterns that were brought into 
existence during long periods of chemical action, in Nature’s great work- 
shop. One cannot help expressing deep mortification on contemplating 
the ruthless and blind destruction of that which makes these subterra- 
neous grottoes beautiful as Aladdin’s garden, and the defacers merit 
universal condemnation. 
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No thorough exploration has yet been made of this cave; therefore, as 
it appears to be quite extensive, it is possible to discover chambers or 
rooms surpassing both in size and decorations those at present known. 

While in the cave diligent search was made, but no trace of organic 
remains could be found in its walls, which are formed of decomposing 
limestone. 

Mueh still remains to be learned regarding the effect of the disturb- 
ance which has brought the Gold Hill strata to the surface, as to the 
influence which it may have had in modifying the shape of the coal- 
basin, for here as at other places before mentioned, on the north side 
of the ridge the coal bearing strata are seen apparently undisturbed. 

A very good mineral spring issues from about the junction of the lime- 
stone and sandstone, on Mrs. Ross’ place at the foot of Prospect Hill. 
It furnishes a bountiful flow of c'ear, cool water, that possesses a faint 
odor of sulphuretted hydrogen gas, and leaves a white sediment on the 
“oum,” and on the sides of the little branch to which it gives rise. The 
reputation which it has acquired is no doubt well deserved, and if suit- 
able buildings were erected to accommodate the public there is reason 
to believe that it would become a place of considerable Yesort during 
the summer months, especially for invalids suffering from general debil- 
ity. Its medicinal effects are most likely to be alterative and aperitive. 

The Lower Carboniferous limestone appears above the surface also, on 
secs. 36 and 35, T. 9, R. 7, near the line of Gallatin county. The hill 
above it at this locality is eighty feet high, and exhibits the following 
succession of strata: 
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The limestone in the above section dips to the south at an angle of 
40°. It is a hard close-textured rock, traversed by veins of white cale- 
spar that would make it a beautiful marble, if polished. 


Coal Measures. 


The Millstone grit, or Conglomerate, as it is indiscriminately called by 
geologists—lies in this county conformable to the Chester group, and is 
at the base of the productive Coal Measures. Its position has already 
been indicated in the section given of the strata at Prospect Hill, where 
it is principally represented by a massive redish-brown sandstone that 
contains, at many places along its exposure, small rounded pebbles of 
quartz. It is sometimes divided into two members by a few feet of 
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shale; but I was unable to detect this parting at Prospect Hill, proba- 
bly on account of the tumbled masses of rock and debris which may 
have covered it up. ; 

The Conglomerate is also seen in the south-eastern and south-western 
part of the county. On sec. 34, T. 10, R. 6, at what is known as the 
‘Stone Fort,” it is a massive pebbly-sandstone sixty to seventy feet 
thick, where it forms an abrupt escarpment on the south face of the 
ridge, 150 to 160 feet above the Little Saline river which flows along 
the foot of the ridge. This ridge appears to be a continuation of the 
Gold Hill axis; and so far as I have been able to discover in traversing 
its course, the strata present here the appearance of an anticlinal axis, 
as they dip about 10° to the northward. 

The name of the latter locality is derived from an old fort-like inclo- 
sure built upon the highest part of the Conglomerate. It contains an 
area of three or four acres, which is surrounded by a semi-circular wall 
of sandstone three or four feet high. The rocks of which this wall was 
built furnish no evidence of having been quarried, but on the contrary, 
present the appearance of having been loose stones picked from the 
surface and thrown into the wall-heap without any attempt at order in 
their arrangement. This ancient fort was well protected on the south 
side by a bastion or perpendicular wall of Conglomerate sixty to seventy 
feet thick on its exposed vertical face. In this “fort” we have 
undoubtedly another monument of a pre-historic race of men who 
inhabited this Continent at so remote a period that no clue to their his- 
tory can be obtained from the existing races of Indians—the tradition 
of whose forefathers give no account of the Mound and Fort-builders. 

While standing on the parapet of this ancient strong-hold, the mind 
naturally wandered back over the immense lapse of time since this for- 
tress or citadel was thronged with beings who were filled with hopeful- 
ness, or oppressed with all the cares and anxieties of life peculiar to 
man, and who, no doubt, felt proud of the supposed security against 
their foes obtained by the selection of so strong a position. Here pro- 
bably they piaced their sentinels to give the alarm on the first approach 
of an enemy; here likewise, the elite of the community may have 
assembled to contemplate the grand and beautifui scenery around their 
strong-hold ; for, then as now, the Little Saline river had cut its pass- 
age through the Conglomerate ridge, and its banks were strewed with 
cyclopean blocks fallen from the parent mass above. 

Coal No. 5.—This bed of coal is the fifth in the ascending order on 
Saline river in Gallatin county, but in Saline county it is the lowest 
workable seam that I have been able to identify. It is opened and 
worked by Messrs. Temple & Castles, on sec. 24, T.9, R. 7, one mile 
west of the salt works, where it outcrops on the east side of a short 
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ridge bearing a little east of south from Equality. The mouth of the 
mining entry is twenty feet above high-water of the Saline river; and 
as the same bed was passed through at forty feet below the surface in 
the salt well one mile directly east of this entry, it shows the dip to be 
to the east at the rate of seventy feet per mile, if an allowance of ten 
feet is made for the place of high-water mark above the salt well. The 
following section was made at this mine, starting from high-water of 
the Saline river. 

Section at Messrs. Temple & Castles’ coal mine on sec. 24, T. 9, R. 7. 
Coal dips east at the rate of seventy feet per mile: 
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About 500 bushels of this coal are consumed daily at the salt works, 
under the evaporating pans and boilers. It appears here to be free 
from the sulphur bands so common in coal No. 5 at Equality and other 
localities, consequently it has acquired a high reputation for smithing 
purposes. There is in the roof shales an abundance of compressed 
marine shells coated with yellow pyrites of iron, which gives them the 
appearance of having been gilded. They are, however, for the most 
part in a bad state of preservation, and rapidly decompose after expo- 
sure to the atmosphere. The shells most common in this shale are: 
Aviculopecten rectilaterarius, Productus longispinus, Nautilus decoratus, 
Nucula ventricosa ? and Orthoceras Rushensis. 


There is an outcrop of coal dirt on the side of the ridge opposite to 
the above mine on sec. 25, T. 9, R. 7, that is referable, also, to coal No. 5. 
No opening has been made to test the thickness and quality of the coal 
at this outcrop, but it is my opinion that No. 5 coal will be found thin- 
ning out to the south-west and west, and will in the latter direction 
almost, if not entirely, give out after passing west of the third tier of 
sections in range seven; and in the former direction it is represented in 
the vicinity of Whitesville by only’an eighteen-inch seam. 

At the outcrop on sec. 25 it is underlaid by several feet of fire-clay, 
which contains bands of gray ironstone of a character similar to that 
which is seen under the coal at the salt works, only it appears to be in 
much larger quantity at the former place. 

At the crossing of Saline river, on sec. 26, T. 9, R. 7, the gray silicious 
shales, commonly over No. 5 coal in this part of the coal field, outcrop 
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in the bank of the river, and may be traced for half a mile or more 
‘ along the stream. 

West of the mines, at the salt works, and on the extreme western 
side of the ridge in which those mines are situated, at Mr. Whissen’s, 
on sec. 23, T. 9, R. 7, a coal that is reported to be four feet thick was 
struck in digging a well. On account of the mineral character of the 
water no use was made of this well, and it is now filled up, but pieces 
of coal can still be found mixed with the debris of gray and black shale 
that was thrown out at the time of digging. The agreement of the 
shale and superimposed sandstone with the rocks seen at Equality, and 
on the east side of the same ridge above No. 5 coal, can leave no doubt 
as to its synchronism with that bed. The following section gives the 
succession of rocks in the hill that lie above the coal in Whisson’s 
well: 


Ft. 
Reddish, coarse-grained sandstone 60 
RII GT EV EIN Sea eeqcssaee a boseasidacooo hoo GaCCO SC HHCE DEM ASrice cesT bas ccsoptooknenacoscocsvcceasas 20 
Gray, argillo-silicious shale. .......--. 02002-0222 --- ee eee ee nnn ne tee eee renee ene 15 
Black slate, (reported in well) .....-.0----.-- 2-22-22 -- ee eee ne ee eet cena ne cee nee ence neces 2 
Coal No. 5, bel cles aialalelcia sieieinlare aie w[niela(eietmmlatala lalate micla| stolalsiet= aalm mill alatminta(e (mtn a atest armel talat 4 


101 


About one mile south of the above locality a four-foot bed of coal is 
reported in a well at Mr. Taylor’s place, which J refer also to No. 5. 

Coal No. 7.—This is the next coal in the ascending order that was 
seen in Saline county. 

At Equality, on the eastern edge of Saline county, Nos. 5, 6 and 7 
coals are seen in regular sequence, but westward the two lower beds are 
replaced by shales, and.No. 7 increases in thickness. 

Three and a half miles west of Equality, on sec. 15, T. 9, R. 7, at Mr. 
Grear’s, coal No. 7 was passed through in sinking a well. It is said to 
be four feet thick, and is overlaid by a limestone as at Equality. In 
some fragments of the limestone lying around the well a few fossils 
were detected: Athyris subtilita, A. Royisti? Spirifer cameratus, and 
- Lophophyllum proliferum. In a ravine about fifty feet east of the well 
the limestone outcropped, and is overlaid by shales and shaly sand- 
stone, as follows: 
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Between Mr. Grear’s place and Harrisburg No. 7 is found on some of 
the low ridges, but the greatest part has been removed by denudation, 
though there may be outcrops of it before reaching the Horse-swamp 
and the broad bottom land along the middle fork of the Saline river. 

The thin-bedded rock in the mound-like hill upon which Harrisburg 
is built is in part the representative of the sandstone over No. 7 coal, 
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and in confirmation of this Dr. Pearce informed me that he had a well 
dug some years ago in the bottoms on the west side of the town, which 
struck a bed of coal at the depth of eighteen feet. Plenty of water 
was obtained, but it was so contaminated with sulphurous salts from 
the coal that it was considered unhealthy, and the ‘well was filled up, 
without previously testing the thickness of the coal. 

One mile west of Harrisburg, on Mr. Dove’s farm, a coal was drilled 
into at the depth of twenty-one feet; but here again nothing was ascer- 
tained in regard to its thickness. It is possible that immediately around 
Harrisburg, to the north and west, coal No. 7 will prove to be only a 
thin seam. However, at Mr. Warfield’s, six miles north-west of the 
town, on sec. 10 or 11, T. 9, R. 5, there is an outcrop of coal in the bank 
of Bankston creek, which is reported to be four to five feet thick. This 
must be No. 7, for though I was unable to see the coal, on account of 
high water, the sandstone, which lies above it, was traced from Harris- 
burg to the north-western corner of the county. 

The thick beds of coal, in this county, are found in the south-wester n 
part, chiefly between the South fork of Saline river and the parallel of 
township 8. One and a half miles south-east of Harrisburg, on sec. 26, 
T. 9, R. 6, the first place at which coal No. 7 is seen west of the middle 
fork of Saline river, is at Mr. Ingram’s mine, being readily recognized 
by all the peculiar features characterizing that bed at Equality, and at 
the other localities referred to in the report on Gallatin county, namely: 
a limestone above the shale roof, a thin band of bisulphide of iron 
nearest to the top of the coal, and a parting of clay nearest to the bot- 
tom of it. 

At Ingram’s mine No. 7 is five to six feet thick. The entry from 
which the coal is mined runs with the dip of the strata, which prevents 
the outward drain of the percolating water, and the mine is consequently 
wet and disagreeable to the workmen. This inconvenience can readily 
be avoided by a small expenditure in opening another entry on the north 
side of the hill, where the drift may be carried along the rise of the 
strata, and thus secure a natural drainage. 

Section taken at Ingram’s mine—dip 3° east of north: 
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High-water, middle fork of Saline river. ——— 


One mile west of Ingram’s mine, on sec. 27, T. 9, R. 6, Mr. Norman 
is mining No. 7 coal, both by stripping and drifting, on opposite sides 
of the hill. The coal here has about the same thickness as at the former 
mine, with a similar succession of strata in the hill above the drift, but 
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the limestone is reduced to four feet, and contains a few fossil shells 
badly preserved, of which Spirifer cameratus, Athyris subtilita, and A. 
Royissii? only could be determined. The quality of the coal at these 
two mines is not of the best, as it is more or less contaminated with 
sulphur, which renders it unsuitable for blacksmithing. It has, how- 
ever, a good reputation as a grate coal for household uses. 

From Norman’s No. 7 can be traced, on the parallel of township 9, 
west to the county line. Within this district it has been worked by 
stripping ata great many places, where it lies exposed in the creek 
bottoms. At these exposures the limestone is not always visible, but it . 
may be seen all along the ridges. 

Only a few of the mines west of Norman’s, where the coal is worked 
by stripping, have gone to the bottom of the bed; this is owing in a 
great measure to the interference of water, when the excavation is 
carried below the level of the creek bed, and partly to the fact that the 
upper part of the coal bed contains less sulphur. It was found impos- 
sible, therefore, under such circumstances, at most of the mines, to get 
the exact thickness of the coal, but the general impression is_that it 
will average about six feet. 

At Miller’s mine, on sec. 3, T. 9, R. 5, and at Russel’s mine, on sec. 29, 
of the same township and range, the limestone overlaying the coal forms 
in places a conspicuous wall five to six feet thick, aloug the valley of 
Coal creek; it is a hard gray rock containing a few fossils, including 
Productus longispinus, Spirifer cameratus, Athyris subtilita, Productus 
semi-reticulatus, aud Chonetes mesoloba. 

The Miller coal has a jet black color, is very free from sulphur and 
has a good reputation in the neighborhood for smithing purposes. 

At Holeman’s mine also, on section 29, of the above township and 
range, coal dirt is seen above the main coal, in the position occupied by 
No. 8. 

In the bank of the Little Saline river, on sec. 23, T. 10, R. 5, at Hay’s 
mill site, there is an exposure of the coal with a thick parting of clay, 
which on my first visit to the locality I was disposed to refer to one of 
the lower coal beds of the general section; and I then held the same 
opinion with regard to the coal bed in the south-western corner of the 
county, at the village of Stone Fort. But subsequent investigations 
have proved to my satisfaction that there is but little probability that 
any bed of coal of workable thickness can be found below No. 7, west 
of the line of range 7 in Saline county. I now, therefore, with still some 
doubt on the subject, refer the former coal to No. 7, and the latter to 
No. 8.* 


* NoTE.—From an examination of the Coal Measures in Williamson county, which joins Saline on 
the west, I found all the lower coals from No.2 to No. 7 well developed, from which it would seem 
that the conclusion above expressed is not well authenticated, for the coal beds in the vicinity of Stone 
Fort cennot possibly belong higher in the series than coals No. 2 or3 of the general section. A. H. W. 
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The section obtained on the Little Saline river is here given: 


Ft. In. 
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The Little Saline river, after cutting its way through the Conglomer- 
_ ate ridge at the old fort, as before mentioned, runs through a low bottom 
until it reaches the above mill site, and forms its junction with the 
South Fork of the Saline river a quarter of a mile beyond. 

In the south-east part of Saline county and on the south side of 
Prospect Hill, No. 7 coal outcrops at several places and has also been 
struck in digging wells. As yet no effort has been made to open mines 
in this part of the county, consequently it is difficult to determine defi- 
nitely in all cases the synchronism of the seams. At Mr. Nicomb’s 
pottery, on sec. 14, T. 10, R. 7, there are two seams of coal partially 
exposed in the face of a bluff bank of a creek, one of the head waters 
of Eagle creek. The lower of these lies in the bed of the creek, sepa- 
rated from the upper seam by eleven and one-half feet of argillaceous 
shale and three and one-half feet of good fire-clay. An opening which 
had been made to test the thickness and quality of the lower bed is now 
filled up by the caving in of the bank and washings of the creek ; 
therefore no opportunity was afforded of seeing or measuring it myself. 
Mr. Nicomb, however, who made the opening and mined the coal for 
burning at the pottery, informed me that it was two and a half feet 
thick. From the marked appearance of there having been a slide in 
the bluff I was, at first, rather disposed to believe that the lower coal 
was in fact only a portion of the seam above, broken off and brought 
down by the sliding of the shale; but Mr. Nicomb is confident that this 
cannot be so, as they neither agree in thickness or quality, the lower 
seam being as he says a good burning coal, and has beneath it a very 
dark colored fire-clay that cannot be used at the pottery ; whereas the 
fire-clay beneath the upper seam is light colored, works well and not 
only makes good stone ware, but is, likewise, excellent for fire-brick ; in 
fact he considers it the best potters’ clay in this part of the coal basin. 
The coal is only about one foot thick, of inferior quality and resembies 
the coal at the village of Stone Fort, being composed principally of car- 
bonaceous shale, alternating with thin bands of bituminous coal. 
Without being fully satisfied, from the want of further evidence, as to 
the truth of the conclusion arrived at, 1 am nevertheless inclined to 
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believe that the upper seam of coal at the above locality is No. 8, and 
the lower one No. 7.* 
Section of the bluff at Nicomb’s. Dip of strata, 5° N., 20° E. 


Schistose/sandstoney5- 2-2. cc ose ane wow e wise ee cence cenies caret Seesiase seen cee ae Seeman 
Coal rash, No. &? ..-. Paeeese eee ere 

Fire-clay, good for stone ware and fire-brick .... 
ATeillaceousshalepencenaactasecses ee se seem tes o5a Se 
‘CoaltNoditireportedstoibemsecc esse ce ene cre ccace ewes erecee seis ce cise een ieeseiocienenee mie seiner 


About three-quarters of a mile south-west of Nicomb’s the following 
section was obtained, the dip of the strata being the same as at the 
above locality : 


Ft. 
Strewediwithichertitopofahillse-cssteecreoces cece eee tae cece eee et ae cee tet ieee sates 20 
Thick bedded sandstone, with some pebbles 60 
Covered slope, strewed with sand rock...-.....--- 80 
Bed of creek 0 
160 


The sandstone in this section, which is inferred to be the Conglomer- 
ate, on account of finding a few pebbles in it, was followed along the 
dip until it disappeared beneath the strata at Nicomb’s. 


Coal No.8? The coal at the village of Stone Fort, in the south-west- 
ern corner of the county, is referred to this number and horizon, but 
not without some doubt on the subject, for it is just on the margin of 
the basin, where the seams are subject to much variation, both as regards 
the quality of the coal and the thickness of the strata. Therefore, 
unless it is seen in connection with No. 7, especially where so little has 
been done to develop the coals, it is not always possible to distinguish 
the former from the latter bed. At the village of Stone Fort the strata 
dip a little east of north at an angle of 20°, which, taken in connection 
with the dip of the rocks at the old fort, about two miles to the east, 
appears to indicate that this village also is on the prolongation of the 
Gold Hill axis of Gallatin county. The following section was taken at 
the village of Stone Fort: + : 


Ft. In. 
Sandstone! 222.65 s<tee sce ose k sees lost once sence tase nocd ease danoc bee esas eae cene see deere 15 
‘Bluishisilicious|shalojesen ese ee eee co see eee eee ce eee cee ee eae ae see eee ee oe eee 2 
Yellowish argillaceons shale and yellow clay --..--2.-----.-----2---00-ecceee seen ceeenceennne= LG 
Coal'rash@NON8 tienen aoe ene eae nas oe see 5 Sh 8 
Mriable'silicious shale veces sees cre tees aac accesticcsoseaceeeriess-ssstessnecineciossciea eee 10 
Soft flaggy stone in cube-like blocks....... 22.22... 00220 .s22-0 ecco ceecneee SE LSs ooo eet 2 

34 


* These are probably divisions of coal No.1 or 2, both of which are occasionally divided, forming 
two distinct seams. A. H. W. 

} This section may be compared with that given in the report on Williamson county, on page 114, 
the section being in the bluff back of the village of stone Fort now called Bolton, where coals 2 and 3 
have been opened in the face of the bluff. A. H. W. 
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The sandstone at the top of this section forms a cliff that skirts the 
eastern edge of the village and bassets to the southward at an angle of 
20°. It is a whitish-brown micaceous rock, easily quarried in large 
blocks that can be split with wedges, in pieces of any required size. 
The facility with which this stone can be worked, its beauty and dura- 
bility have brought it into great requisition for building chimneys, 
foundations to houses and various other kinds of masonry, for all of 
which it is well adapted. 

The coal which is marked No. 8? has been imperfectly opened on the 
basseting face of the cliff, and some coal taken cut. The quality is not 
good for fuel, and consists of alternate layers of bituminous coal 
and carbonaceous, soft, fissile shale, largely composed of fragments of 
obscure plant stems, and belongs to a class known as coal rash. 
Though it is not good for burning it may prove to be a valuable fuel for 
smelting and foundry use, as it appears to be remarkably free from 
sulphur. To properly test and work this coala shaft should be sunk on 
the north-eastern edge of the village, where it can be mined on the rise 
of the strata, not on the pitch, as has been attempted. By this means 
there would be a natural drainage for the water usually met with in 
coal mines, and admit of operations being carried on with ease and 
comfort to the miners. 

In the north part of Saline county there are two or more thin seams 
of coal of indifferent quality, and of but little, if any, commercial value; 
consequently there has been scarcely any steps taken by the citizens 
towards their development. In the neighborhood of Gallatin, near the 
north-western corner of the county, on section 9, township 8, range 6, 
Mr. L. Karns has opened a thin seam of coal, and was endeavoring to 
work it by drifting into the hill. 

This coal may be traced all through the northern part of the county, 
and is not found at any locality to exceed one foot in thickness. 

The section at Karns’ mine is as follows; dip of strata 5° W. of S.: 


Ft. In. 
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The limestone is very impure; it has a reddish-brown color derived — 
from the large amount of oxyd of iron with which it is contaminated. 
It has a brecciated appearance, and seems to be destitute of fossils; in 
the former respect it resembles very much the brecciated limestone 
under the sandstone, at Merom, on the Wabash river, above Vincennes. 

A limestone that is more or less impure, but not nearly so thick as 
the limestone in the above section, can be traced through the northern 
part of the county, usually in connection with a thin seam of coal; the 
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latter is referred to the same horizon as the coal at Karns’ mine. The 
intercalated limestones, in the space between the sandstone and the 
limestone above No. 7 coal, in the northern part of Saline county, pos- 
sess a variable character, and seldom exhibit the same features at any 
two localities. 

Drift—The drift in this county is characterized by a yellow plastic 
clay mixed with small gravel, with occasionally a granite bowlder as 
large as a goose egg, more rarely.as large aS a man’s head. In some 
places the clay is replaced by sand, which forms the only source of sup- 
ply in this county for the sand which is used in mortar for plastering 
houses and for masonry. The drift is from ten to twenty feet thick, and 
extends all over the county, except where it has been removed by 
denudation or other causes. 


Minerals. 


Copper.—I was informed by Dr. SMITH, a very intelligent and obsery- 
ant gentleman, who lives near Gallatin, in the northern part of the 
county, that he had at different times found small pieces of native cop- 
per both in this county and the southern part of Hamilton, in ravines 
or washed places, and in the beds of branches. The doctor spoke of a 
gentleman who had picked up in the bed of a branch, near Gallatin, a 
lump of native copper larger than a hen’s egg. The latter specimen is 
still owned in the town, and Dr. SMITH tried to procure it for my inspec 
tion, but the parties to whom it belonged were away on a visit, and it 
was locked up in their residence. From the malleability and other 
characteristic tests to which the specimens were subjected by Dr. 
SMITH, they are proved beyond a doubt to be native copper. 

The circumstances connected with the finding of small quantities of 
native copper in Hamilton and Saline counties, clearly indicate that it 
came from the drift deposit. Therefore, it will be useless to expend 
time and money in searching for valuable mines of copper in this county, 
The drift, as before stated, covers a large portion of Saline county, and 
is composed of material transported by glacial agency from and beyond 
the copper regions to the northward. 

Salt—At an early period, when the agents of the General Govern- 
ment were manufacturing salt at the Saline works, in Gallatin county, 
some speculative adventurers dug a well on the Middle Fork of the 
Saline river, about two miles east of Harrisburg; it is reported, that at 
the depth of eighty feet they found a brine from which a considerable 
quantity of salt was made. At this late day, it is impossible to obtain 
any information respecting the quality or number of gallons which it 
required of this brine to make a bushel of salt, but there is reason to 
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believe, from the geology of the district, that brine, just as pure and 
strong as that now worked at the “Saline,” can be found by boring in 
the vicinity of Harrisburg. In order to test the matter, the bore should 
penetrate the muriatiferous shales which lie below the Conglomerate: 
On the Middle Fork of the Saline river, or on the bottom land at Harris- 
burg, a bore would start from a geological horizon fifty to sixty feet 
above the wells at the “Saline,” yet, it is believed that the great salt 
repository will be reached at a much less depth than at the “Saline,” 
from the thinning out of the subordinate coal strata. 

Building Stone.—There is an abundance of good limestone for build- 
ing purposes in the south-eastern part of the county, where the Lower 
Carboniferous rocks have been brought to the surface by the Gold Hill 
axis. In the south-western part there is a durable and handsome sand - 
stone, which is very extensively used for building foundations to houses 
and for chimneys. It can be obtained in large blocks and is easily 
worked. The sandstone in the northern part of the county answers 
very well for ordinary building purposes, but is not so good as that 
found in the south-western part. 

Quicklime——The Coal Measure limestone, which overlies No. 7 coal, 
makes a very fair article of dark lime at some localities, but generally 
contains too large a quantity of impurities, and owing to the extra cost of 
quarrying, it will never be extensively used for that purpose. The 
Lower Carboniferous limestone, at Prospect Hill, in the south-eastern 
part of the county, can furnish a bountiful supply and of excellent 
quality. ' 

Plastic Clay.—Good clay, suitable for fire-brick and stone ware, is 
found in the south-eastern part of the county, and Mr. NicomsB has 
established a pottery there and is making out of this clay, both fire-brick 
and stone ware. 

Good clay, for making the ordinary brick used for building purposes, 
may be found in the drift deposits throughout the county. 

Timber.—F or the most part Saline county is well timbered and can 
furnish a large quantity of black walnut, white oak, cypress and pop- 
lar lumber. Besides the trees suitable for lumber, there is the usual 
variety for this latitude of forest growth. 

Agriculture.—The soils of this county are very similar in their physi- 
cal features to those of Gallatin county. 

Along the water courses there is, in places, a black sandy loam, very 
rich in organic matter, which supports a fine growth of black walnut, 
poplar, large oaks, hickory, dog wood and spice bashes. Then, there 
are extensive tracts, known as post oak flats, which have an ashen-col- 
ored, close, compact clay soil that holds water like a jug. When prop- 
erly ditched and drained, the latter soil is highly productive, being rich 
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in all the elements of fertility. Without under drains, however, it will 
require much labor to bring it into a productive condition, and will need 
to be subsoiled to as great a depth as it is possible to attain with the 
plow. Though not naturally as productive as the first mentioned soil,, 
which ranks equal to any in the State, it will, nevertheless, prove fully 
equal to it for growing small grain, provided it is underdrained. An 
intermediate soil, which ranks between that of the post oak flats and 
the sandy loam, is known as the “gum land,” which, like the former, 
requires ditching and draining to bring it into good condition. 

The foregoing soils have all been derived from the disintegration and 
wearing away of the sandstones, argillaceous shales and calcareous 
rocks of the Coal Measures; but there is still another characteristic soil, 
which occupies the greater portion of the county, that is composed of 
yellowish tenacious clay and sand, with more or less rounded gravel and 
small bowlders. On the highest points and on the low rolling land, the 
drift soil has a depth varying from ten to twenty feet or more. This is 
a good, strong soil; but, owing to the tenacious nature of the clay which 
forms its principal part, it, also, requires more or less draining. It is 
particularly good for small grain and clover, and grows fine crops of 
tobacco. Considerable attention is paid to the cultivation of the latter 
article in Saline county, and there are large warehouses at Gallatin and 
Raleigh for the purpose of preparing the tobacco for shipment. 


CoNcLUSION.—Saline county is rapidly filling up with immigrants from 
other parts of the country and bids fair to be a populous and wealthy 
county. The Vincennes and Cairo railroad runs nearly diagonally 
through the center of the county, and will materially aid its commercial 
prosperity by opening a market for its vast stores of fossil fuel. 

To Dr. MiTcHEL, of Harrisburg, and to the citizens of the county 
generally, I here tender my sincere thanks for their kind assistance in 
promoting the interest of the Survey. 


OHAPTER XIX. 


LIVINGSTON COUNTY. 


This county comprises the congressional townships Nos. 27, 28, 29, 
and 30 north, and ranges east of the third principal meridian Nos. 3 to 
8 both inclusive, making 24 townships, with 3 townships and 3 half 
townships additional on the south comprised in township 26 north, and 
ranges 6,7, and 8 east; and township 25 north, and the north half of 
ranges 6, 7, and 8 east, equal altogether to 28} townships or 1,026 square 
miles. This is increased, however, about 18 square miles owing to the 
north tier of sections in the three half townships being two miles long 
from north to south, making the aggregate of the county 1,044 square 
miles. 

The Big Vermilion river, running from south-east to north-west 
through the county, divides it into nearly equal parts, and this stream 
affords the only means within the county of determining its geology 
below the surface, excepting the coal shafts and a few borings. : 

These data would be meagre without the aid of the exposures of 
LaSalle county north of it, which furnish the key to the geology of 
Livingston. 

The great anticlinal axis which crosses the Illinois river near Utica, in 
LaSalle county, and which is very clearly defined in the north bluff of the 
Illinois valley, having its central line two miles west of Utica and a 
direction of south 33° east, extends through Livingston county, its cen- 
tral line lying a little east of the Vermilion river—the course of this 
stream evidently having been determined by the influence of this axis, 
with which it is, in its general direction, nearly or quite parallel. 

After a full investigation of LaSalle county, Livingston county in its 
general features is easily determined ; yet there are details with respect 
to the Coal Measures—particularly in that portion of the county lying 
east of the Vermilion—that can only be ascertained as time develops 
them through the aid of coal shafts and borings. 

Along the Vermilion and west of it the Coal Measures appear to be 
as complete, generally, as found in the corresponding part of LaSalle 
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county. Soon atter passing to the east of it the disturbance of the axis 
referred to, appears. 

Almost the entire area of the county belongs in the Coal Measures, 
the exception being a small strip in the south-east part, equivalent to 
about one and a half townships in area. The eastern boundary of the 
Coal Measures within the county has been determined approximately. 
Prof. F. H. BRADLEY traced the line in Will and Kankakee counties; 
in the latter, running south through the centre of the second tier of 
sections east of the west line of that county to the south line of see. 32, 
T. 31 N., R. 9 E., thence bearing a little west to the centre of sec. 32, T. 
30 N., R.9 E. No further evidence of it could be obtained without bor- 
ing, and it was considered that a straight line from this latter point to 
the rim of the basin—as determined at Chatsworth—would be a close 
approximation to correctness. This would make the county line cross 
the outcrop at the south-east corner of T. 29 N., R. 8 E., and thence a 
straight line to Chatsworth in the south-west half of sec. 4, T. 26 N., 
Rk. 8 E. From thence, whether this line continues in the same direction 
to the south line of the county, or whether it bears eastward, is yet 
unknown. Some indications of the northern boundary of the Coal 
Measures in Iroquois county favors the latter supposition. 

The general character of the surface of the county is rolling prairie 
and very little broken along the Vermilion river, which, with its branches, 
is fringed with timber. The south-east part of the county is quite high 
land. From four to six miles south of the county line, in Ford county, 
about the centre of T. 24 N., R. 7 E., is the highest land of this region, 
and the Illinois Vermilion, the Wabash Vermilion, the Mackinaw and 
Sangamon rivers all have their sources here near together. 

East of and parallel with the Vermilion is a ridge which may be 
traced from a point west of Chatsworth, north-westerly into LaSalle 
county, into T. 32 N., R.3 E. This is gravelly and sandy, giving it a 
distinetive character, as compared with the adjacent prairie. 

Drift.—The drift of this county is very variable and thinnest in the 
north-west part of the county—in the vicinity of the Vermilion, and 
throughout the course of this stream it is much thinner than away from 
it on either side. At Pontiac, in the north part of the town, it is 
eighteen feet; at Fairbury and vicinity it is from a few feet to ninety 
feet; at Odell, Matson’s boring reported it two hundred feet to sand 
and water, and three hundred and fifty feet to rock, showing a great 
depth of drift. Wells there have a very unequal supply of water. 
Some ip town get abundance at five to ten feet, others fail to get water 
at one hundred feet. In two borings water was obtained at about 
ninety-five feet in gravel, while others got none, showing that the two 
gravel beds so general in LaSalle county furnishing water, have run 
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out, and that here the gravel and sand are in veins rather than stratified 
over extensive areas. ‘This, however, may apply only to the eastern 
side of the Vermilion. The well at the station at Odell was down one 


hundred and thirty feet. Record as follows: 
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At Dwight, on the N. E. qr. of sec. 12, T. 30, R. 6 E., a boring of 
twenty-five feet was reported all drift, and the well was abandoned at 
that depth from tools getting fast. Water at fifteen to twenty feet. 

A boring was reported in the S. W. qr. of sec. 21, T. 28N., R. 9 E., 
of one hundred and five feet in drift, but no statement whether this 
reached the bottom of it. This is over the line two miles, in Ford 
county. 

At Chenoa, at the railroad crossing, a well bored one hundred and 
thirty feet struck water at ninety feet, and at one hundred and thirty 
feet, both rising to within thirty feet of the surface, or so reported. 
This is probably from gravel in drift. 

At Avoca and west of it water is found from six to eighteen feet from 
the surface. East of this, thirty to forty feet, and not so reliable as 
west of the Vermilion. 

Sand is found on sec. 27, T. 27 N., R. 6 E., between Fairbury and 
Avoca, with three feet of soil above it, and also found on sec. 1, T. 27 
N., R. 5 E., on the west side of the ridge half a mile west of the Ver- 
milion—reported sixteen feet deep and resting on coarse gravel. Pon- 
tiac is supplied with sand from this point. 

The country between Fairbury and Chatsworth is a succession of 
ridges rising gradually towards Chatsworth, the highest point being 
one or two miles west of Chatsworth, and this is probably one hundred 
feet or more higher than the ridge at Fairbury. 

The upper limestone of the shafts at Fairbury is traced in the wells, 
and along low ground outcrops in a north-westerly direction, showing 
the drift at less depth. It appears on Indian creek, two miles south- 
west of town, and also outcrops three and a half miles north-west of 
town. This limestone underlies alow ridge which is observable running 
in a north-westerly direction in the prairie. Two miles east of Fairbury 
is a ridge higher than the one on the west. The railroad cuts through 
it to a depth of five or six feet, showing a considerable amount of drift, 


238 GEOLOGY OF ILLINOIS. 


mainly derived from the Niagara limestone. A limestone reported six 
miles south and one mile west of Forest, is probably the continuation 
of the low ridge near Fairbury above referred to. 

At Chatsworth two borings three-quarters of a mile apart show much 
difference in thickness of drift. In the S. E. qr. of see. 4 it is eighty- 
four or eighty-eight feet, which includes an old vegetable dirt bed. In 
the 8. E. qr. of sec. 3 the drift is two hundred and twenty one feet 
according to the record of the boring at the sugar works; and in this, 
water was struck at a depth of fifty-two feet in gravel ; again, at seventy- 
five feet in quick-sand; a third vein at one hundred and nine feet in 
sand and gravel. The water of these three veins rose to within twenty- 
seven feet of the surface. A fourth vein in gravel at two hundred and — 
ten feet rose to within twenty-five feet of the surface. 


Coal Measures. 


_ The Big Vermilion river, from the north line of the county to Pontiac, 
affords many exposures that help to determine the changes in the Coal 
Measures. 

A coal bank on the 8. W. qr. of the 8. E. qr. of sec. 1, T. 30 N., BR. 3 
E., shows the Streator coal, which is here divided by a clay seam fifteen 
inches thick, leaving thirty-three inches of coal above and twelve inches | 
of coal below it. The coal here is a little below the bed of the river, 
and a quarter of a mile below, it is at the river level. A quarter of a 
mile above the mine the coal at Newtown mill is in the bed of the river 
below the dam. A half mile below the mine the clay parting is only 
one-eighth of an inch thick. 

Glenwood mill is on the N. E. qr. of sec. 12, about the middle of the 
quarter section. The river runs north 35° west, and the sandstone 
above the shale that overlies the coal at Streator, shows here with a dip 
south 35° east, one foot in ten. At the mill the dam rests upon the coal. 

One mile above the dam the coal appears again. It was worked in 
1860 and 1861, and said to be three and a half feet thick. 


One hundred and twenty rods north of the south line of sec. 18, T. 30 
N., R. 4 E., the coal is four and-a half feet thick on the east side of the 
river. At the south line of sec. 18 the coal is under the river not more 
than eight feet. Farther down the river a short distance, on the west 
side, the coal is three feet thick. 

At the north-west corner of the S. E. qr. of the N. W. qr. of sec. 19, 
T. 30, R. 4 E., a limestone nearly six feet thick appears where the river 
makes a bend west. This rests on a blue clay, and appears to be No. 
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12 of the general section of LaSalle county. Fossils found in it were 
Productus longispinus, Spirifer cameratus, Sp. lineatus, Athyris subtilita, 
and Cyathoxonia. 

The same limestone appears again in the elbow of the river on the 
right bank, on the south part of section 19, near the middle line; also in 
a detached mass slipped down in the east part of the S. E. qr. of see. 19, 
with the underlying greenish clay and shale forming the bank. 

Sandstone appears on the north line of see. 30, T. 30, R. 4 E., near 
the middle corner. This seems to be No. 49 of the general section of 
LaSalle county. The base is shaly, discolored by wafer bands of coal 
and coal-plant fragments. This sandstone continues in sight to the 

. mouth of Long Point creek, on the left bank of the river, in the south- 
east corner of sec. 29; then reappears on the right bank just above the 
mouth of Long Point creek. The dip shows well here to the north-east 
one foot in twenty. In the N. E. qr. of the N. W. qr. of sec. 32, in the 
bend of the river, the direction of the dip is a little more east, and the 
massive sandstone is overlaid by a bed of silicious and micaceous shale, 
on which rests a clay shale of light blue color, the silicious shale being a 
grayish light blue. In the clay shale are two bands of limestone some- 
what like ironstone, irregular, separated by clay shale, and each about 
one foot thick. The main sandstone appears again one-quarter of a mile 
below the mouth of Mud creek, on the left bank of the river, and at 
the mouth of Mud creek is the underlying shaly sandstone. This is 
near the middle of see. 32. 

Continuing up the river this sandstone appears in the south part of 
sec. 5, T. 29, R. 4, with five or six feet of the underlying shales. One- 
quarter of a mile further up, and probably in the north part of sec. 8, 
coal comes in suddenly, with section as follows: 
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This 18 inches of coal is generally represented elsewhere, and in 
LaSalle county, by fragments and wafer seams of coal. The fire-clay is 
absent. A thin shaly sandstone of 18 inches is here found two feet 
below the coal. 

South-east three-quarters of a mile or less, in a straight line from this 
point, a coal seam appears in the bed of the river. Its thickness could 
not be determined, but is at least one and a half feet. The right bank 
shows argillaceous shales, with bands of nodules, and thin shales indi- 
cating the Streator coal. The dip is between south-east and east. This 
point is a little below the mouth of Scattering Point creek, and is prob- 
ably in the north part of the south-east quarter of sec. 8. The shales 
in the right bank of the river in the north-west quarter of sec. 9 in that 
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part of the river which runs near the west line of the section appear to 
be the same just referred to. In the bend of the river at the middle of 
the north-west quarter of sec. 9 the strata of sandstone and shale dip 
about west one foot in twenty. Ten rods further up the river the dip is 
a little south of east at the same rate. 

Near the south line of sec. 9 the same sandstone shows again, and 
dips south-easterly. In the bank of the river in the S. E. qr. of sec. 16, 
the S. W. qr. of sec. 15, and the N. W. qr. of sec. 22, the limestone 
before referred to appears in loose masses, the banks formed of the 
underlying blue clay. A slippery bank, and the limestone slipped down, 
is, everywhere it appears, characteristic of this portion of the vertical 
section, often obscuring the details. Near the north line of sec. 22, and — 
a quarter of a mile east of the north-west corner, the limestone in place 
is down to the river level. The character of this rock to disintegrate 
into irregular fragments is exhibited here in abundant loose, coarse 
limestone gravel, two to four inches in diameter. 

From this point to Allen’s mill, in the south-west quarter of sec. 23, 
nothing noticeable is to be seen. This limestone appears again at the 
mill-dam, and also at the ford, two miles and a half below Pontiac, and 
at Pontiac. The fossils are Spirifer cameratus, S. linwatus, §. plano- 
convexus, Productus longispinus, and Bellerophon. 

The branches of the river in this county afford no aid in determining 
the rock strata, excepting at a very few points, the drift concealing 
everything below. Above Pontiac but little rock exposure is found. 

The details given of the tracing of the river up to Pontiac show the 
upheaval of the Coal Measures continued as in LaSalle county, and 
also seem to indicate some slight local disturbances or paralle] axial 
lines with the main axis. 

On Rook’s creek, in the N. W. qr. of the N. E. qr. of sec. 23, T. 28, R. 
4 E., asandstone is quarried. The section is as follows: 


Ft. 
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One hundred yards west, down the creek, it shows again. Two hun- 
dred yards west, on the left bank of the creek, a limestone comes in, 
stratified in masses, brecciated, about five feet altogether—no fossils. 
The sandstone shows again in the bed of the creek about 80 to 100 rods 
in a south-east course. 

Section of coal shaft at Pontiac, as furuished from the record of the 
company: 
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Ido not regard the section as a reliable one. 
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Ft. In. Ft. 
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Some specimens of 


Aviculopecten rectilaterarius, found in the waste pile, were reported as 
from No. 27 of the section, and Productus longispinus, said to be from 
No. 34. 


of a mile north-east of the coal shaft, made in 1863: 
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The following is a copy of A. Matson’s boring at Pontiac, one-quarter 
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Shaft of H. L. Marsh, Fairbury, on south-west qr. sec. 4, T. 26, R. 6 E.: 
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From the coal No. 27 the section was ascertained by boring in bottom 
of shaft. Water was noticed at 4%7°feet. The upper sixteen fect of 
No. 25, reported to contain calamites and large wood-like fossils, body 
being of sandstone, probably Sigillaria incrusted with coal. Limestone 
No. 5 of the section outcrops near town. 

The shaft and boring of Amsbury & Jones, on south-west qr. of see. 
2, at Fairbury, exhibits the following section, as reported by them: 
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Ft. In. 
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The mine is wet, water dripping from the sandstone, No. 8 of the sec- 
tion, the clay next above the coal giving way, and varying from two to 
eight feet in thickness. H. L. Marsh’s mine is dry. 


Chatsworth boring, west of town, for coal, south-east qr. sec. 4, T. 26, 
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To coal or slate, a thin bed, with iron pyrite. 
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This boring is fifty feet from the railroad, near east line of section, 4. 
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Artesian well, at Chatsworth, south-east qr. sec. 3, T. 26, R. 8 E.: 
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19. Limestone .. 824 
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21. Limestone 1, 007 
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A comparison of the two borings above shows an abrupt change from 
the Coal Measures to the older rocks and a great difference in the depth 
of the drift. 


PALAONTOLOGY OF ILLINOIS. 


SECTION I. 


DESCRIPTIONS OF FOSSIL FISHES. 


By ORESTES Sr. JOHN anp A. H. WORTHEN. 


PREFATORY NOTE. 


It was our intention, originally, to preface the work on Fossil Fishes 
with an introductory chapter on the stratigraphic or time history of these 
interesting remains. But as our inquiries progressed it became apparent, 
not only that the means at the disposal of the Survey were wholly 
inadequate to allow the completion of the investigation of the materials 
already in hand, but that our information bearing on their distribution 
in certain horizons was insufficient for conclusive results. We have, 
therefore, limited our observations to such facts as are actually acces- 
sible, believing that, so far as they go, they contribute something to 
our knowledge of these important data to the paleontologist. - These, 
so far as it was possible to do, have been explicitly stated in connection 
with the descriptions in the following pages. 

It was our fortune at an early day, and during the progress of our 
investigations, to interest and receive the earnest codperation of a few 
gentlemen, whose opportunities enabled them to furnish most important 
data and material, all of which was generously placed in our hands. 
Messrs. FRANK SPRINGER and CHARLES WACHSMUTH, of Burlington, 
Iowa, have not only contributed large accessions in material, but it is to 
Mr. SPRINGER, and subsequently to Mr. WACHSMUTH, that we owe the 
discovery of the ichthyic horizon in the upper part of the Kinderhook at 
that place, as well as some excelleut explorations in the superincum- 
bent Burlington formations, and Keokuk limestone, in south-eastern 
Iowa. The interest which these gentlemen have evinced in the work, 
and we may include as well that of others, and material aids which we 
owe to them, render anything like an adequate acknowledgment of 
their share of this important part of these investigations impossible in 
so brief an account as the present. While these explorations in the 
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lower formations were progressing, Mr. W. C. VAN HORNE was prose- 
cuting similar and most exhaustive researches in the St. Louis formation ; 
besides it is largely due to him that opportunity was afforded. one of the 
writers to make a thorough examination of this formation in the environs 
of St. Louis, where it presents its most typical development. An inter- 
esting result of these explorations was the ascertaining that the fishes 
range through a considerable thickness of limestone strata, at least forty 
feet, instead of occurring in ‘‘fish-beds” of a few inches, or feet at most, in 
thickness, as obtained in the Kinderkook, Burlington, Keokuk, and prob- 
ably the Warsaw formations, as well as the superincumbent Chester beds. 
The interest and variety of the remains from the St. Louis beds is not 
excelled, while at the same time they are as markedly characteristic in 
faunal facies as are the fishes whose remains occur in horizons of more 
limited vertical extent. As an illustration of the latter horizons, no 
finer example occurs to us than that discovered by Mr. SPRINGER and 
Mr. WAcHSMUTH in the Kinderhook at Burlington, where two distinct 
“fish-beds,” separated by only a few feet of intervening strata, exhibit 
in the main quite peculiar faunal characteristics, though there aré many 
found common to both horizons. During his residence at Boonville, 
Dr. G. A. WILLIAMS has prosecuted a careful examination of the strati- 
graphy of the Keokuk and Warsaw divisions in Central Missouri, with 
especial reference to the distribution of their contained fish remains. The 
results of his explorations show a remarkable conformity to the strati- 
graphic phases of these formations as they appear in Iowa and Illinois, 
and which information should be embodied in an exhaustive treatise on 
the stratigraphy of the Lower Carboniferous deposits. We are also 
indebted to Mr. L. A. FULLER, Professors B. Ff. MUDGE and JAMES 
Topp, Mr. ALEX. BUTTERS, Prof. J. J. STEVENSON, and Dr. A. LIrTon, 
for important information and material derived from the Coal Measure 
formations, and extending from West Virginia in the Appalachian 
region to the plains of Kansas west of the Missouri. 

Of the magnificent collections brought together by these explorations, : 
and those previously made by one of the authors during the many years 
occupied in the geological examination of the country bordering upon 
the Upper Mississippi, which latter formed the basis of the work on 
the Fishes in the preceding second volume of this report, by Messrs. 
Newberry aud Worthen, we have been able to make ouly partial use 
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for the present work. Indeed the Cochliodonts and Myliodonts alone 
would require space equal to that here devoted to the Hybudonts and 
Petalodonts. Itis a matter of time, and ample at that, for the entire 
work to reach completion; and in the respite which necessity compels, 
it is to be hoped that no opportunity will be allowed to escape whereby 
additional data and collections may add to and perfect our knowledge 
of the history of these fragmentary and for the most part scattered 
remains of the earliest vertebrates in our earth’s history. 


We have also received many courtesies from other sources, which 
have enabled us to avoid the perpetration of errors in nomenclature, 
besides adding much information which will be of value in monograph- 
ing the carboniferous fishes. Dr. JoSEPH LEIDY has not only furnished 
us, at our solicitation, with important references to his own labors in this 
field, but he kindly secured for us the loan of the original specimens 
described by him, from the Museum of the Academy of Natural 
Sciences of Philadelphia. Mr. I. B. MEEK also forwarded us for exam- 
ination such specimens as have found their way to the great collections 
of the Smithsonian Institution, from the surveys of Dr. HAYDEN, Lieut. 
WHEELER, and others. And Prof. SAFFoRD placed in our hands such 
fish remains as he has come upon in his geological investigations in Ten- 
nessee. In connection with this work we have also had occasion to 
acquaint ourselves with facts occurring abroad and which it was not 
possible to obtain from our own resources. We would here acknowledge 
the highly interesting communication with which Lord ENNISKILLEN has 
favored us, especially with reference to the Cochliodonts, which it was 
our intention at one time to include in the present work. We would 
also refer to the yery favorable opportunities which one of the writers 
owes to Dr. CHAS. A. WHITE, for prosecuting examinations intimately 
connected with the study of the Fossil Fishes as they occur throughout 
the Carboniferous deposits in the State of Iowa, and which have enabled 
us the more successfully to compare the stratigraphy of the two 
regions on either side of the Mississippi. 


In the execution of the lithographing of the plates illustrative of the 
subjoined text, Mr. MAYER has exercised a degree of patience with our 
wishes, and skill, for which the plates themselves are sufficient witness. 
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In conclusion, it is but justice to ourselves to state, that, however 
excellent our material has been, the present work has been prosecuted 
principally during leisure between hours which duty devoted to other 
paleontological labors little akin to these more special investigations. 
Yet we would gratefully acknowledge the favorable facilities these same 
opportunities have placed in our reach, and to which we are more 
indebted than it were possible to express. It is due to the authorities 
ot the Museum of Comparative Zoology at Cambridge, where we were 
allowed every privilege it was in our power to take advantage of, to 
express our deep obligations for opportunities which perhaps are to be 
found to the same extent in no other quarter for these special purposes. 


VERTEBRATES. 


Grenus PHGABODUS, St. J. andW. 


PH@BODUS SOPHLA, St. J. and W. 


Pl. I, Fig. 14. 


The magnesian beds overlying the coraline limestone of the middle 
Devonian, in the Cedar valley of Iowa, have afforded, amongst other 
interesting ichthyic remains more particularly characteristic of the 
Devonian age, a couple of peculiar forms of minute teeth which unques- 
tionably belong to that section of the Hybodonts represented by the 
Cladodi, and of which they are the earliest representatives thus far 
detected in America. To one of these forms we have given the above 
generic and specific designations. The other has received the name 
Bathycheilodus McTsaacsti. 

The former of the above mentioned forms is represented by very 
small teeth, the largest of which do not exceed 0.2 inch in lateral 
diameter and about one-third less in greatest hight, general proportions 
strong, symmetrical. Base irregularly elliptical in outline, strongly 
produced in front and faintly excavated at the median line, the antero- 
inferior angles approximate, and laterally curved to the rounded extremi- 
ties, broadly though irregularly rounded behind; the angles in front 
are occupied by a strong, lateral, pad-like prominence, which is more or 
less distinctly bilobed and beveled to the deeply excavated inferior sur- 
face; posterior margin slightly burled, postero-superior surface mode- 
tately convex and surmounted by a laterally elongated, well-defined 
prominence, which is situated nearly midway between the base of the 
crown and the posterior border to which the surface abruptly slopes, 
and extending laterally nearly half the diameter of the base. The 
coronal region consists of three strong cusps, of which the exterior pair 
are largest, strongly diverging and moderately recurved or nearly ver- 
tical, antero-posteriorly compressed or suboval in section, apparently 
without distinct cutting edges, the median cone similar in shape, erect, 
more or less produced in front and continued to the shallow median 
depression in the basal border, from the lateral portion of which the 
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coronal region is sharply defined by a delicate sulcation in the angle 
extending laterally from the median notch; in the angles between the 
median and the strong lateral cusps arise a delicate rudimentary dent- 
icle on either side, but which are generally obsolete, possibly in conse- 
quence of abrasion. The coronal cusps are apparently smooth; however, 
in some examples a few faint vertical strive or thread-like lines are dis- 
cernible, the surface in all cases highly polished; the basal region is 
more or less roughened, with here and there large puncte or foramena. 

The teeth here mentioned bear intimate relations to the form from the 
Kinderhook beds of the Lower Carboniferous, which we have referred 
to the genus Pristicladodus of McCoy. This resemblance is strongly 
marked in the general outline of the base and position of the coronal 
cusps. But the absence of the deep median slit in the posterior margin 
of the base, the confluent antero-inferior basal prominence, and the 
sharp definition therefrom in the lateral portions of the coronal region, 
constitute an assemblage of features which seem to preclude their refer- 
ence to that group. ; 

Dedicated in grateful and filial remembrance. 

Position and loeality: Magnesian beds of the middle Devonian ; 
Waterloo, Iowa. 


GrNnus BATHYCHEILODUS, St. J. and W. 
BATHYCHEILODUS McIsaacsn, St. J. and W. 
Pl. I, Figs. 12, 13. 


Teeth minute, robust, symmetrical. Base laterally elongated, sub- 
elliptical in outline, gently sinuose in front, and margined by a relatively 
deep ridge which exteuds two-thirds the distance across the base, pro- 
duced downward and outward, defining the moderately excavated infe- 
rior surface, which is posteriorly beveled, posterior margin broadly 
arched, lateral extremities sharply rounded and more or Jess produced, 
postero-superior surface moderately convex and traversed by a narrow 
central ridge nearly as extensive as the lateral diameter and direct, 
sharply bevelled to the margin behind, surfaces more or less roughened. 
Crown well-detined from the base, geutly constricted in front and late- 
rally, posteriorly sloping into the basal surface, and consisting of a 
prominent ridge which is produced into a strong, rapidly tapering, 
anteriorly compressed aud posteriorly rounded median cone, with well- 
defined cutting edges, flanked by a pair of nearly equally strong, 
slightly diverging and recurved lateral denticles of similar shape, with 
a minute intermediate denticle in the angles between the lateral cones 
aud the erect median cusp; the outer coronal face is ornamented with a 
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few relatively strong, sharp-crested, vertical ridges, which descend to 
the basal line, though generally obsolete in the lower half of the face, 
with similar, though perhaps less strongly marked cost in the posterior 
face; when the surfaces are not abraded a dense enamel-like layer 
occurs, which in the posterior face distinctly defines the basal limit of 
the crown. Lateral diameter of base one to two-tenths inch, or about 
twice the hight of the teeth. 

The affinities of the teeth described above are so intimate with Ola- 
dodus as strongly to suggest their identity with that genus. Yet we 
cannot mistake the characteristics which pertain to the form in question 
and by which it is distinguished from the typical forms of the latter 
genus. The coronal region even more strongly suggests relationship 
with Phebodus and Pristicladodus, as remarked in its entire definition 
from the basal region, forming indeed an elevated ridge from which 
arise the Cladodus-like cusps, in a manner very similar to that observed 
in the above mentioned genera. But in the basal characters we find a 
marked divergence from the latter genera, and an equally striking like- 
ness to that of Cladodus, with, however, this distinction, in the present 
teeth the anterior basal border is uniform, without a break such as pro- 
duced by median excavation or prominence. 

Their occurrence with the previously described form, Phebodus Sophic, 
with which they bear intimate resemblance in size, has raised the ques- 
tion as to their relations with these teeth. Of course, it is possible they 
represent the dentition of opposite jaws, in which case there would be 
even a less marked dissimilarity than obtains respectively in the teeth 
of the upper and lower jaws of some of the modern sharks, as instanced 
in Scymnus. But, while we have no further evidence of such being the 
fact, the unmistakable characters upon which their distinctive features 
are based can scarcely be reconciled with a diversity of which we have 
no analogy in the allied genus Cladodus. 

These, with the preceding described teeth, are among the earliest 
paleontological acquisitions of one of the writers, and it is with no inade- 
quate sense of his deep obligations for the early training and subsequent 
friendship, that the present form is respectfully dedicated to Mr. Pat- 
RICK McISAAC, of Iowa. 

Position and locality: Magnesian limestone of the middle Devonian ; 
Waterloo, Iowa. 


Gunus PRISTICLADODUS, McCoy, (amended.) 


The genus Carcharopsis of Agassiz, (Poiss. Foss. III, p.313, C. prototypus, 
carb. limest., Yorkshire and Armagh,) was founded upon imperfectly 
preserved teeth, which probably are more intimately allied to the form 
described by McCoy under the name Pristicladodus dentatus than with 
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that described as P. Goughi, (McCoy, Brit. Pale. Foss., p. 642, 643.) 
Thus associated, we have two generic groups which appear to be 
respectively defined by the following characters : 

CARCHAROPSIS.—Principal cusps very strong, erect, compressed in 
front, rounded behind or sublenticular in transverse section; broadly 
expanded at base so as to occupy nearly the entire lateral diameter of 
the base; lateral angles sharp and deeply and regularly crenulated ; 
extremities occupied by one or two more or less slender, conical late- 
ral denticles, which are as isolated as is the case in typical Cladodus ; 
coronal faces smooth or faintly striated vertically. Base in outline like 
Cladodus, moderately produced and broadly rounded posteriorly ; extrem- 
ities more or less sharply rounded, anterior face sinuose, terminating 
below in a well-defined continuous basal ridge, which occupies the 
greater extent of the anterior border, inferior surface excavated, poste- 
ro-superior surface moderately convex, roughened possibly into pad-like 
prominences. 

PRISTICLADODUS.—Principal cusp very strong, erect, sigmoidally 
recurved, lenticular in section, more compressed in front than behind, 
rapidly converging to the apex, lateral edges sharp and more or less 
distinctly undulated or simple, lateral cusps relatively very strong, 
sometimes even more massive than the median eusps, divergent, similar 
in shape to the median prominence with which they are connected by a 
prominent sharp-curved intervening ridge; anterior coronal surface 
marked with sharp more or less irregular costz, which converge in the 
intermediate crest, producing a faint denticulation, sometimes forming 
quite strong spinose processes. The cost in the lateral cusps ascend- 
ing from the basal line diagonally to the inner margin of the cusps, 
where they often form a spinose edge or become obsolete; the posterior 
face is generally less strongly costate, perhaps, in some forms or indivi- 
duals, smooth. The base generally like Cladodus, posterior expansion 
occupied above by a more or less distinct convexity, broadly rounded 
behind, extremities rounded or truncated, anterior margin sinuose, late- 
rally more or less broadly rounded into the extremities with distinct 
protuberances occupying the anterior angle either side of the mesial 
depression and connected by a low ridge; inferior surface moderately 
excavated, and in some forms at least the posterior border is deeply 
notched near the median line. 

Perhaps the base is generally narrower antero-posteriorly in the for- 
mer genus than it is in Pristicladodus, the anterior marginal border 
forms an uninterrupted ridge, while in the latter group it is sinuate at 
the median line, with well-defined protuberances in the auterior basal 
angles. The coronal region is still more diverse in the two groups, the 
present one being distinguished by the strong cuspidate lateral cusps, 
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whereas in Carcharopsis the lateral cones are more numerous, smaller 
and isolated, and the lateral margins of the median cusp are deeply 
crenulated in the same manner as in some of the earlier and modern 
Squaloids. The form described by Dr. NEWBERRY under the name 
Carcharopsis Worthent, from the Chester limestone of Alabama, (Geol. 
Til. IT, p. 69, Pl. 4, fig. 14,) is a typical representative of the genus first 
recognized by Prof. Agassiz and intimately allied to, though probably 
specifically distinct from, Pristicladodus dentatus of MeCoy. Whether 
or no the latter form is identical with the original species noticed by 
Agassiz, Carcharopsis prototypus of the same horizon, we have not been 
able to ascertain; but from the comparative reference made by Prof. 
Agassiz, there can be little doubt as to the generic identity of the two 
above mentioned forms. 

It will be observed from the preceding diagnosis that the teeth men- 
tioned herein, and in the following description, are separable into two 
well-defined groups by not inconspicuous characteristics peculiar to 
their respective representatives; and in assigning to each of these 
groups appellations which we believe to have been originally applied to 
quite different forms, in part at least, by Profs. AGASSIZ and McCoy, we 
have been guided by such facts as are accessible to us, only desiring to 
render due justice to our own authorities. 


PRISTICLADODUS SPRINGERI, St. J. and W. 


Pl. I, Fig. 7, 11. 


Under the above designation we refer to a peculiar form of teeth from 
the Kinderhook formation, which is represented by a unique example 
in the collection of Mr. SPRINGER, and, although the specimen is in a 
very satisfactory state of preservation, we have referred it with some 
doubt to Pristicladodus, together with other specimens which are referred 
to further on. 

Teeth under medium size, in general outline like Cladodus and in the 
particulars of form intimately related to Pristicladodus, according to the 
definition of that genus previously given. Base moderately thick, in 
outline elliptical, beveled on both surfaces along the broadly rounded 
posterior margin, outer margin slightly inverted and defined below by a 
faint marginal ridge, with strong basal protuberances in the angles upon 
either side of the mesial depression, which latter extends upwards 
forming a deep triangular area in the base of the median cusp, extremi- 
ties more or less produced beyond the coronal portion, lateral angles 
truncated, rounded behind, inferior surface gently excavated and occu- 
pied transversely to the long diameter by a low median fold, which, 
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however, may not be of permanent occurrence, and faintly grooved or 
roughened in the same direction; the upper surface of the posteriorly 
produced base is not fully exposed, but appears to be gently convex 
with obscurely. defined median prominence. Crown very prominent, 
compressed, abruptly constricted basally in front, and consisting of 
three stout, acutely pointed, trenchant cusps, strongly compressed in 
front, broadly rounded behind, of which the median one is the largest, 
regularly and gradually tapering, gently deflected laterally and more 
strongly recurved, sublenticular in transverse section; lateral cusps 
comparatively very strong, compressed with sharp lateral angles rapidly 
tapering, strongly divergent or laterally deflected and recurved at a 
considerably greater angle than the median cone, with which they are 
intimately connected by the elevated intervening crest; the coronal 
surface in front is delicately marked with numerous sharp, more or less 
irregularly disposed cost, whose extremities along the basal margin 
are thickened with obscure indications of spinose processes, and which, 
ascending the coronal prominence, are deflected or converge in the 
cusps, where they are bifurcated, and towards the apices replaced by 
implanted cost, which become obsolete before reaching the lateral 
edges, which latter are smooth and sharp above, but faintly denticular 
in the sharp intermediate coronal crest; both surfaces appear to be 
similarly ornamented, but in the inner face of the principal cusp the 
cost are more numerous and abruptly terminated in the smooth area 
bordering the margins. Lateral diameter of base .50 inch, antero-pos- 
terior diameter .18, greatest hight of tooth .32, elevation of the inter- 
mediate coronal crests .13 inch. 

Associated with the above Mr. WACHSMUTH has found several speci- 
mens of a minute form of teeth, which offer at first glance a wide con- 
trast to the tooth described, but which, on more familiar acquaiutance, 
seem to present closer affinities with that specimen than at first suspec- 
ted. The latter form, which we have designated under the provisional 
term P. armatus, although variable individually, is chiefly distinguisha- 
ble from the above by its smaller size, proportionately stronger lateral 
cones which exceed the dimension of principal cusp, and the presence 
of intermediate processes, which latter often spring from the inner mar- 
gins of the lateral cusps. The outer aspect of the coronal cusps are 
strongly ridged with flexuose cost, which become obsolete in the cones 
and especially in their inner margins, where they give rise to the deli- 
cate processes which correspond to the intermediate denticulation of 
the crest in the first mentioned specimen ; the inner face of the crown 
is more strongly arched, and apparently quite free from vertical cost, 
although there are faint indications of striw. The character of the 
basal region is very similar to the tooth preyiously mentioned, although 
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relatively of less lateral extent, the antero-inferior protuberances more 
strongly developed and generally, though not always, more closely 
approximated ; a deep narrow notch interrupting the posterior border, 
and the postero-superior surface broadly convex, with indications of a 
broad, low mesial pad. The latter‘teeth range from .11 to .30 inch in 
lateral diameter. 

Without authentic specimens exhibiting all the intermediate phases, 
it is not possible positively to assert the specific identity of the forms 
above described. But, considering the intimate characteristics which 
they in common possess, if seems highly probable that their individual 
peculiarities may be attributable to the variable expression of the denti- 
tion of different parts of the jaws. 

The elegant unique fossil first noticed above is distinguished by super- 
ficial characters which widely remove it from any form with which we 
have had opportunity to make comparison. In the continuity of the 
coronal prominence, and in the form of the basal portion, it bears much 
resemblance to the form described by Prof. McCoy under the name 
Pristicladodus Goughi, trom the lower Carboniferous schists of Ireland. 
It is distinguished from that species, however, not only by its small 
size, but more especially by the even lateral angles of the cusps, the 
denticulations being restricted to the coronal crest intervening between 
the principal and lateral cusps, (although in the instance of the variety 
P. armatus these denticulations encroach far up the lateral border of 
the lateral cones, retaining their distinct spinose character,) and which 
bear a closer relation to the peculiar indentations observed in the above 
named species than they do to the crenulated edges of Carcharopsis 
dentatus (McCoy sp.) from the Carboniferous limestone of Derbyshire. 
Indeed, as previously expressed, there seems to be sufficient reasons for 
doubting the generic identity of the two species described by McCoy, 
and however disinclined we might be to refer the present form to an 
intimate relationship with C. dentatus, the same objections would not 
obtain in the case of P. Goughi, with which latter form there exist more 
prominent features in common, and which seem to constitute sufficiently 
distinctive peculiarities to justify the recognition of their distinct gene- 
ric character. ; : 

Position and locality—Not common in the lower fish-bed of the Kin- 
derhook, also in the upper fish-bed of the same formation; Burlington, 
Iowa. 
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GreNus CLADODUS, Agassiz. 


CLADODUS EXILIS, St. J. and W. 


Pl. I, Figs. 1-6. 

Teeth very small and symmetrically formed. Base elliptical in out- 
line, inferior surface moderately excavated with a relatively broad bey- 
eled belt along the posterior margin, anterior surface constricted along 
the basal line of the crown and considerably depressed in the middle or 
just beneath the principal cone, terminating below in a rather prominent 
mesial ridge, which is sometimes faintly sinuous in front, and extending 
one-third to one-half the lateral diameter of the base, with well-defined 
Jateral angles; the upper surface of the posterior portion of the base 
presents a well marked pad or ridge, in lateral extent corresponding 
nearly with the antero-inferior mesial ridge, gradually sloping to the 
posterior edge, and separated from the crown by a narrow distinct 
intervening channel, or, in worn specimens, the surface presents a more 
or less regular convexity in the region of the pad. The crown consists 
of a strong, erect or slightly deflected, gradually tapering and slightly 
sigmoidally curved median cusp, more compressed in front than behind, 
slightly compressed laterally with sharp cutting edges; lateral denti- 
cles normally two on either extremity, slender and tapering to a sharp 
point with distinct cutting edges, the inner pair about half the size of 
the exterior pair, and ornamented with numerous exceedingly delicate, 
closely arranged parallel strize, the same as appear in the median cone, 
the strive of the inner face being appreciably finer than those in the 
opposite face, in both faces becoming obsolete just before reaching the 
lateral edges, and ordinarily extending nearly to the apices in front. In 
rare instances three pairs of lateral denticles have been observed in 
teeth which otherwise differ in no particular from the normal condition 
described above. The largest specimens observed attain a lateral diame- 
ter of base of .35 inch, and from that size down to .15 inch, with a 
hight of .18. 

Although not numerously represented, we have had opportunity, 
through the zealous interest of Messrs. SPRINGER and WACHSMUTH, to 
examine a fine series of this elegant little form, of which there are 
several nearly perfect individuals. The form differs so markedly from 
any of its associates in the same beds, as scarcely to require the mention 
of its distinctive peculiarities. But compared with later succeeding 
forms, this closely resembles in form, and in many, if not most, of its 
external details the teeth known under the name C. micropus, N. and 
W., of the Burlington and Keokuk division. The chief distinction con- 
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sists in the diminutive proportions of the Kinderhook teeth as contras- 
ted with the large dimensions attained by the Burlington and Keokuk 
form, while in some minor respects the present form bears even closer 
resemblance to the forms of the same group occurring in the St. Louis 
and Chester divisions, and which is especially noticeable in the exceed- 
ing delicacy of the coronal striation and the nearly perfect symmetry 
in the proportions. 

Itis worthy of remark that the largest individuals of the form under 
consideration occur in the second or upper fish-bed of the Kinderhook 
division, but these scarcely exceed the smallest examples of C. micropus, 
while they present readily appreciable characters by which they may be 
recognized from that form in all its stages: The strizw are uniformly 
more numerous and crowded than in 0. micropus, being also less diver- 
gent laterally in the median cone in front; similar differences are 
observed in the inner face of the coronal cusps, where the striation is 
conspicuously coarser and more sparce than in the present form. Com- 
pared with C. politus, N. and W., of the Chester division, the same dif- 
ferences are observed; while the more frequent occurrence of a third 
small accessory denticle exterior to the larger pair of Jateral cones 
(though this feature also obtains in C. micropus,) exhibit additional 
distinctive characters: in C. evilis, whenever a third denticle makes its 
appearance, it is apparently always developed in the angle at the base 
of the median cone and first lateral denticle. There is, however, con- 
siderable diversity in the teeth referred to C. micropus, and until it is 
well understood, in connection with those forms which appear in later 
deposits of the same period, we may not be able to determine the exact 
relationship of these various forms. 

Geological position and locality: Not uncommon in both ichthyic 
horizons in the Kinderhook division; Burlington, Iowa. 


CLADODUS SPRINGERI, St. J. and W. 
Pl. 2, Fig. 1-13. 


Teeth attain medium size; base strong, subelliptical in outline, 
broadly and more or less regularly rounded behind; anterior border 
gently arched, rarely even faintly sinuose, rounded at the obtuse lateral 
extremities, gently inbeveled and produced below in a strong median 
prominence of somewhat variable extent, but usually about one-third 
the lateral diameter of the base, laterally defined, and sloping to the 
moderately concave inferior surface, which is bordered by a more or 
less distinct beveled area along the obtuse posterior margin, postero- 
superior surface gently convex, and surmounted by a strong, roughened. 
prominence, which closely borders and conforms to the posterior margin, 


260 PALEONTOLOGY OF ILLINOIS. 


widely spaced from the base of the crown, and of variable lateral extent, 
in this respect apparently conforming to the distance between the 
obscure marginal angles, hence in Jaterally elongated bases it is of pro- 
portionately greater lateral extent than in more ubbreviated individuals, 
as represented by the small teeth, in which it is reduced to a strong 
pad-like prominence scarcely one-fourth the greatest diameter of the 
base. To some extent the same is true of the anterior basal ridges, 
though in some examples it assumes the condition, but without the dis- 
tinct definition, of the median ridge in the larger teeth, or those which 
present the normal aspect of the form. In well-preserved specimens 
there is less variability in the coronal region than remarked in the basal 
portion, the crown nominally presenting a strong median cone flanked 
on either hand by four pairs of lateral denticles alternating in size, the 
exterior pair stout, moderately deflected laterally, and recurved at an 
angle greater than the median cone, which they resemble in shape, per- 
haps less symmetrical; the median cone gradually tapers to the acute 
apex, sublenticular in transverse section, gently convex in front, strongly 
arched posteriorly, with sharp lateral edges, compressed or faintly 
depressed at the base in front, and marked with more or less closely 
and somewhat irregularly arranged angular cost, which bifurcate 
descending, with intercalated costee above, and which ascend half or 
two-thirds the distance to the apex in front; in the posterior face they 
are more delicate and more closely crowded or numerous ; in front the 
cost terminate in slight basal knobs, probably the worn bases of 
accessory processes, and which appear in the lateral extremities, often 
forming a dense border of spinose processes encircling the anterior 
border of the crown, and flanking the base of the exterior denticles ; 
the lateral denticles are similarly striated in the anterior face, a few 
strong, sharp ridges terminating in the apex, the posterior face occupied 
by delicate thread-like ridges. 

The form under consideration is the most numerously represented of 
the Kinderhook Cladodi, the original collection of Mr. SPRINGER offering 
the means of a comprehensive study of the form under the varied 
aspects which it displays, and which, but for this extensive material, 
would lead to serious misconception of the character presented by the 
widely diverse individuals of which it is composed. In selecting mate- 
rial for illustration, we have aimed not so much at giving a graduated 
series, as to illustrate by a few well chosen examples the variable char- 
acter of individuals of various sizes, positions, and conditions of preser- 
vation. Perhaps the most marked variableness is directly attributable 
to abrasion, by which, especially in the smaller teeth, the spinose pro- 
cesses at the base of the crown have suffered most, in the majority of 
the teeth there remaining scarcely a vestige of these processes, while, 
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at the same time, even the lateral denticles themselves have been sub- 
jected to partial, and sometimes in the case of the more delicate ones, 
total obliteration. Denuded of their distinctive characteristics, these 
teeth scarcely present a suggestion of their real specific identity, while 
amongst themselves they are even more diverse than the greatest 
extremes exhibited by well expressed examples. Yet we have observed 
in these smaller teeth variations in the number of true lateral denticles, 
which indicate that in this respect there was not absolute uniformity. 
In some of the normal examples one extremity may bear an extra den- 
ticle, in others there may be one or two denticles wanting. And in 
abnormally (?) developed teeth, as also in specimens which have suffered 
most from abrading agencies, there may occur but two and three den- 
ticles on either extremity, or but a single one on one and a pair or three 
denticles upon the opposite extremity. Amongst the more minute 
examples teeth less than .15 of an inch in lateral diameter, and larger, 
the median cone often presents a coarse costation quite in contrast to 
that ordinarily presented, and which has led to the conclusion that the 
forms exhibiting this feature never belonged to the rows constituted by 
the larger teeth, but pertain either to the anterior or posterior portions 
of the jaws. 

The teeth referable to the form above described have some general 
resemblance to C. succinctus, of the fish-bed next above the horizon 
whence these were derived; but even a cursory comparison will at once 
reyeal the wide distinctions between them, as exhibited in the basal 
region, and the fine costation of the median cone. The worn examples 
also resemble C. alternatus of the same horizon—a smaller and more 
symmetrical form, destitute of accessory processes, and otherwise well 
marked specifically, as shown in the illustrations of Pl. II, in which 
both forms are represented. 

It affords us pleasure to associate the name of our friend Mr. SPRINGER 
with this fine form, as a slight token of our appreciation of the valuable 
aids he has contributed to this work. 

Position and locality: Lower fish-bed of the Kinderhook formation ; 
Burlington, Lowa. 


CLADODUS EXIGUUS, St. J. and W. 
Pl. 3, Fig. 13-15. 


Teeth of small size, though rather stoutly fashioned. Base long, or 
subelliptical in general outline, extremities obtusely rounded, slightly 
sinuous in front, and arched; moderately excavated below, and gently 
beveled along the posterior margin, the exterior mesial ridge occupying 
two-thirds or more of the lateral diameter of the base, and forming a 
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continuous, strongly marked ridge projecting downward and slightly 
outward, or sometimes more or less distinctly divided into two lobes by 
a faint median constriction in the inner side, along which it is always 
sharply beveled toward the concavity of the root, from the body of 
which it is more or less distinctly defined laterally ; posteriorly the base 
is gently rounded, aud surmounted by a well marked ridge, which 
makes an abrupt descent to the posterior margin, with which it is 
parallel, and separated from the crown by a shallow channel; surfaces 
irregularly roughened and pitted. Crown slightly constricted along the 
basal line in front, the sinuosity of the usually deep basal region extend- 
ing up into the median cone as a faint depression, while the enamel of 
the inner face terminates in a faint line; median cone strong, laterally 
deflected and generally strongly recurved, rapidly tapering to an 
obtusely rounded point, compressed in front and broadly rounded 
behind, with sharp lateral edges; lateral denticles four on either 
extremity, alternating inore or less irregularly in size, in shape resem- 
bling the median cone; the exterior pair relatively strong and outwardly 
and posteriorly curved; the outer basal line is marked by irregularly 
disposed tubercles.or processes, which are more markedly developed in 
the lateral regions, and sometimes flank the exterior deuticles ; besides 
the latter, the lateral denticles are ornamented with one or two, perhaps 
rarely more, sharp cost, while the median cusp in some individuals 
bears five or six similar cost, irregularly spaced, implanted or rarely 
bifurcated descending, and seldom reaching two-thirds the distance 
towards the apex; the costz of the inner face are apparently equally 
irregularly developed and more delicate, and usually obsolete in the 
lateral denticles. A well proportioned specimen of medium size meas- 
ures in greatest lateral diameter of base .38 inch, greatest hight of 
tooth .32. 

Although the general features presented by the teeth here recognized 
are quite persistent, a considerable range of variation occurs in indi- 
viduals, rendering it difficult in many instances to determine their 
identity, especially in worn and otherwise mutilated or abnormally 
developed specimens. In some respects the form bears intimate com- 
parison wth C. Wachsmuthi, as especially noticeable in the base, which 
is almost the exact likeness of the latter form ; the coronal region, on the 
other hand, presents an equally striking resemblance to C. Springeri, 
with which it is associated, and from which it is recognized chiefly by 
the fewer accessory processes and cost in the outer aspect, and its 
dwarfish and less symmetrical proportions. It is possible that it may 
prove to belong to the former of the above named forms ; but no exactly 
similar individuals are as yet known from the horizon in which C. 
Wachsmuthi occurs, while the characters which serve to distinguish the 
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individuals from either of the forms mentioned, would also seem to 
indicate their distinct specific character. 

In this connection, it is interesting to note the abeencs of CO. Springert 
in the ichthyie bed which affords the form described under the name 
C.Wachsmuthi ; or, in other words, the stratigraphic limitation of each 
respective form with which that under consideration in one or other way 
is intimately allied, while the normal examples of each form present at 
a glance appreciable peculiarities. 

Geological position and locality: Not uncommon in fish-bed No. 1 of 
the Kinderhook division of the Lower Carboniferous; Burlington, Iowa 


CLADODUS WACHSMUTHI, St. J. and W. 


Pl. 3, Fig 1-7. 

This species presents considerable variation, not only in the teeth from 
different parts of the jaws, but also in the various sizes, with,-however, a 
well-defined normal standard, which may be defined as follows: Base 
thick, moderately expanded behind and broadly arched, with a more or 
less strong sinuous curyature along the outer margin, and nicely rounded 
at the lateral angles; in front the base is distinctly constricted along 
the line of union with the crown, expanding outward in its descent, and 
terminating in a rather strong marginal belt, which generally stretches 
across two-thirds or more of the median region, and more or less 
abruptly terminated laterally; the inferior surface of this belt or ridge 
is, when well preserved, flattened and beveled inward, and in rare 
instances it is observed to be more or less distinetly bilobed, in which 
cases the belt is relatively of narrower lateral extent, but never cut 
down so as to break the continuity of the ridge viewed from the outer 
side; the inferior surface has its greatest depression immediately below 
the anterior border, and is usually distinctly beveled along the inner 
margin; superior surface distinctly defined from the coronal region, 
moderately convex, and surmounted by a continuous, narrow, pad-like 
prominence, which occupies half or two-thirds the lateral diameter of 
the base, and abruptly sloping to the posterior margin; sometimes the 
surface immediately above the pad is deeply excavated, and the pos- 
terior margin somewhat distinctly channeled; but in the majority of 
teeth, perhaps, the pad presents a gently rounded prominence, and in 
worn specimens it may be obsolete; both basal surfaces are irregularly 
corrugated antero-posteriorly and pitted by irregularly disposed fora- 
mina. Crown sharply defined in front and laterally from the base, 
and a faint line sweeping around the median cone and contracting in 
the lateral portions, indicating the basal termination of the enamel 
behind. The central and external cusps are connected by a sharp, 
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compressed and deeply denticulate crest, the intermediate denticles 
irregularly alternating in size; the exterior pair in the normal state 
are remarkably large, more strongly compressed in front than behind, 
with sharp cutting edges, the apices almost always directed toward 
the median cone; in many instances, the larger exterior pair are flanked 
by a second pair of denticles with a minute intervening cusp ; and all 
are ornamented in the outer face by more or less strongly marked 
caring, which are either simple or give off spinose processes towards 
their bases, which latter are more strongly developed in the lateral 
than in the median portions of the crown; the median cusp is strong, 
trenchant, sigmoidally curved and laterally deflected, compressed in 
front and broadly rounded behind, with a slight depression occupying 
the basal portion in front; the carinw are more strongly developed in 
front than in the opposite face, thougb their development is very 
irregular, as shown in a large suite of specimens—in some individuals 
there being very few and these scarcely reaching one-third the distance 
towards the apex, while in others they show several sharp, close set 
coste implanted and bifurcated in their descent; the carinz are rela- 
tively coarser and: far less numerous in the lateral denticles, though 
always irregularly disposed; the inner face of the crown exhibits simi- 
lar variableness in the development of the cost, though relatively cor- 
responding to their development in the opposite face; in some examples 
the inner face of the principal cone is quite smooth, with only faint 
costz visible in the lateral portions; in others, again, the cost are 
quite numerous, but in all cases they are less strong than in the outer 
face; the carine are sharp, the intervening space presenting a slight 
and regularly concave channel when they are crowded; in the principal 
cone they are terminated before reaching the lateral edges in front, and 
the same is true of the posterior face—the lateral coste being shortest 
and soonest becoming obsolete. Large individuals exceed an inch in 
greatest lateral diameter of base and one-fourth to one-third greater 
than the entire hight of the tooth. 

The score and a half or more of individuals to which I have had 
access, through the kindness of Mr. WACHSMUTH, in drawing up the 
foregoing description of this interesting and beautiful species, present 
a range in size from teeth of .2 inch in lateral diameter to those mea- 
suring nearly one inch in the same direction; and otherwise exhibiting 
considerable diversity in the details, especially the superficial ornament- 
ation. These latter may be best represented in the illustrations which 
have been introduced. 

Position and locality : Authentic examples-of the species have thus 
far been observed only in the upper fish-bed of the Kinderhook, at Bur- 
lington, Iowa, where Mr. WACHSMUTH, to whom we have dedicated 
the species, has obtained a beautiful series of specimens. 
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CLADODUS SUCCINCTUS, St. J. and W. 
Pl. 3, Fig. 8-12. 

Associated with the last described teeth, C. Wachsmutht, is a form 
almost as numerously represented, which seems to offer persistent pecu- 
liarities sufficient for its recognition under almost all circumstances. 
Very similar in form and size to C. Wachsmutht, they may be chiefly dis- 
tinguished from that form by the squat outline of the crown viewed in 
front, stouter median cone, which is marked by strong downward bifur- 
cating coste which extend nearly, sometimes quite, to the apex, and 
which are generally nearly equally strongly marked, though more nume- 
rous, in the posterior face, where they are rarely bifurcated; the outer 
basal line of the crown is generally occupied by strongly developed 
accessory processes, especially in the lateral portions, with, however, 
exceptions in the case of occasional small teeth in which they are 
absent; and here are found certain features which go far towards indi- 
cating the possible specific indentity of these teeth with the form last 
described, since the present examples present precisely the same basal 
characters as observed in @. Wachsmuthi, while the coronal coste, 
excepting the accessory processes, may be found to differ only in the 
degree of their development. In the normal examples, the outer face 
of the base is slightly inflected, instead of projecting outward, as is 
conspicuously the case almost always in the above mentioned form. 

It is not improbable the form here noticed may prove to be merely a 
variety of C. Wachsmuthi ; but with the present material this is not 
clearly demonstrable, while on the contrary, its distinguishing peculiar- 
ities are readily recognizable on careful examination. 

Geological position and locality: Not uncommon in the upper fish-bed 
of the Kinderhook division; Burlington, lowa. 


CLADODUS ALTERNATUS, St. J. and W. 
Pl. 2, Fig. 14-18. 


Teeth below medium size, symmetrical and very graceful in form. 
Base semi-elliptical or trapizoidal in outline, thick, posterior margin 
broadly rounded in the median region, rapidly so or obliquely truncated 
lateraliy to the obtusely rounded lateral extremities, anterior border of 
moderate depth and slightly produced outward, nearly straight or gen- 
tly depressed in the middle and rounded at the lateral extremities, and 
produced downward into a rather strong median ridge, which occupies 
half to two-thirds of the lateral diameter of the base, well-defined later- 
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ally and beveled to the inferior surface; inferior surface nearly plain 
or gently excavated, with a narrow beveled belt along the greater por- 
tion of the posterior margin; postero-superior surface moderately con- 
vex, occupied nearly centrally by a sharply defined, linear prominence, 
in lateral extent nearly equal to half the diameter of the base. Coronal 
portion slightly constricted along the basal line in front, gently depressed 
at the base of the principal cone, which latter is very strong, vertical 
to the horizontal plave of the base or slightly recurved sigmoidally> 
more or Jess laterally deflected, or erect, gently convex in front, strongly 
arched behind, lateral margin compressed, sharp and gradually con. 
vergivg to the acute apex; lateral denticles normally four ou either 
extremity, alternately arranged in pairs, sometimes with delicate rudi_ 
mentary denticles appearing in the angles of the persistent ones, exte. 
rior pair more or less divergent and recurved, similar in shape to 
the median cone, though less compressed in front; coronal surface 
ornamented with sharp, thread-like, regularly arranged cost, which, 
in the median cone seldom reach more than half the distance to the 
apex in front, with rather a wide plain space bordering the margin in 
which the lateral costee become obsolete; in the lateral denticles the 
coste are very similar but less numerous, and extend nearly to the 
apices ; in the posterior face they are equally regular in disposition, but 
more numerous and delicate. A specimen of ordinary size measures in 
greatest diameter of base .25 inch, antero-posterior diameter .13, greatest 
hight of tooth .32; a smaller tooth of greater lateral diameter is .18 inch 
in lateral diameter, lesser diameter .08, hight about .15 inch. 

This beautiful little form is represented by a fine series of specimens 
in the collections of Messrs. WACHSMUTH and SPRINGER, which exhibit 
remarkable persistency in the distinctive characteristics, and which, in 
well preserved specimens, readily enable their determination. The 
form is most intimately allied to C. Springeri, with which it is associated ; 
but, as has been shown in connection with the observation on that form, 
the present are not to be confounded with the minute and worn exam. 
ples of the above form which they most resemble in outline, but from 
which they are distinguished by the greater lateral extent of the anterior 
basal ridge, the shallow mesial depression, the finer and more regular 
costation, and absence of accessory spinose processes along the anterior 
basal border of the crown. 


Position and locality: The earlier and most numerous acquisitions of 
Mr. SPRINGER are from the lower fish-bed of the Kinderhook, but Mr. 
WACHSMUTH has obtained a few specimens from the upper fish bed of 
the same formation, which are undistinguishable from the earlier teeth ; 
Burlington, Iowa. 
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CLADODUS INTERCOSTATUS, St. J. and W. 


Pl. 4, Fig. 1. 


Teeth of small or medium size. Base subelliptical in outline, mode- 
rately thick, posterior margin broadly rounded, with obtuse angles, 
extremities more or less sharply rounded, anterior margin sinuose, with 
a broad mesial depression, slightly produced, anterior angles occupied 
by well-defined protuberances, which are connected by a well-marked 
basal ridge; inferior surface moderately excavated, beveled along the 
posterior margin, postero-superior surface modcrately convex, surmoun- | 
ted near the posterior margin by a laterally elongated, narrow, rough- 
ened prominence equal to about half the lateral diameter of the base; 
both superior and inferior surfaces irregularly pitted. Crown gently 
constricted in front, obscurely defined behind, median cone symmetrical 
rapidly tapering to an acute point, gently recurved, sublenticular in 
transverse section with trenchant edges, broadly arched behind, in front 
compressed and towards the base slightly excavated, both faces oceu- 
pied by strong, sharp coste, those in the posterior face perceptibly finer 
and terminating in the lateral margins, in front a strong ridge extends 
from base to apex parallel with and separated from either border by a 
rather wide slight depression, the intermediate space being occupied by 
equally strong bifurcated and implanted cost; lateral denticles two on 
either extremity, the exterior pair as strong again as the intermediate 
denticles, strongly deflected laterally or divergent, and recurved at an 
angle greater than the median cone, subcircular in section with sharp 
cutting edges, inner pair slightly produced in front, similar in section 
and ornamentation to the larger denticles, a few strong vertical costee 
occurring in either face and occupying the low intermediate coronal 
ridge. A specimen of medium size measures in greatest lateral diame- 
ter of base .36 inch, antero posterior diameter .12, greatest hight of 
teeth .29 inch. 

The above description applies to a form not numerously represented 
in our collections, and with regard to the affinities of which with other 
teeth associated with them, there is matter of some doubt. All the 
individuals which have been identified with the above form are small, 
and some of these show indications of a third rudimentary lateral den- ° 
ticle, while there are others which possess a fourth pair, but with pre- 
cisely the same, or even relatively coarser coronal coste. With these 
also occur in considerable abundance a larger form, which is character- 
ized by several lateral denticles, and along the outer coronal margin a 
greater or less development of spinose processes, while the cost are 
relatively finer, though similarly disposed, and the base offers no essen- 
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tial feature different from that of the teeth described above. These 

large teeth are almost always much abraded, so that even so fine a 
series as that obtained by Mr. SPRINGER fails to afford a satisfactory 
solution of their specific relations. Until recently they were regarded 

as probably referable to C. deflexus, N. and W.; but the explorations of 
Mr WacusmMutH have brought to light in the lower Burlington fish- 

beds a form whichis unquestionably identical with the latter form—the 

exact stratigraphic position of the originals of which was not known. 

However, a comparison of them with the specimens discovered by Mr. 

WaAcHSMUTH affords almost conclusive proof that they were derived - 
from the same horizon. Their distinguishing characteristics, as com- 

pared with the teeth above referred to from the upper Burlington hori- 

zon, consists in the relatively stronger lateral denticles, the laterally 

deflected principal cone, and the exceedingly delicate and crowded stria- 

tion, possibly, also, the narrower postero-anterior diameter of the base 

and the less prominent anterior basal angles and protuberances. 

In the absence of material in a perfect state of preservation, it is 
impossible to determine the nature of the variations noticed above; and 
however impressed we are with their probable specific identity, the 
material does not, as is the case with some of the Kinderhook forms, 
exhibit all the phases of gradation which alone can furnish indubitable 
evidence of such identity. Considering only the first described indi- 
viduals, one cannot fail to appreciate certain intimate resemblances to 
CO. zygopus, N. and W. of the Chester; but taking into account the 
ensemble presented by the teeth noticed above, there is little difficulty 
in drawing the distinctive features of the species. We regret that our 
means have not made it possible to present as fair a representation of 
these teeth as of some of the other forms of this remarkable group. 

The Keokuk limestone has furnished a few fragmentory specimens 
representative of a closely allied form, if not specifically identical with 
that first described above; but of the latter we have only a few indi- 
viduals, and these are not sufficient for a critical comparison necessary 
to establish their relationship with the upper Burlington form. Closely 
agreeing in shape and size, they are distinguishable by the much coarser 
striation of the coronal cusps, there being not more than half the num- 
ber of striz usually observed in the present form. It is not improbable 
these teeth constitute the remains of aform distinct from the above, in 
which event we would suggest for them the specific designation C. 
Keokuk. 

Position and locality: Not uncommon in the upper Burlington fish- 
bed, Louisa and Des Moines counties, lowa; Henderson, Warren and 
Adams counties, Illinois. The Keokuk specimens are known to occur 
at Hamilton, Illinois, Keokuk and Bentonsport, Iowa. 
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CLADODUS GOMPHOIDES, St. J. and W. 


Pl. 4, Fig. 12-16. 

Teeth robust, low in stature, of medium or large size. Base slightly 
sinuate in front, antero-inferior angles moderately prominent, and thence 
broadly rounded to the lateral extremities, which are also rounded or 
obtusely angular, and broadly rounded behind ; basal ridge well defined 
at the antero-inferior angles, depressed in the middle and merging into 
the margin laterally; inferior surface moderately excavated, defined 
behind by a rather broad beveled belt parallel with the posterior mar- 
gin; postero-superior surface slightly convex, with a more or less 
distinct continuous or sometimes interrupted and roughened basal ridge 
occupying the posterior half of the surface and extending about three- 
fourths the lateral diameter, and rather abruptly beveled to the poste- 
rior margin. Coronal cusps very strong, proportionately low, thick, 
rapidly tapering to the obtusely pointed apices, sublenticular in trans- 
verse section, both faces presenting rather strong, sharp coste which 
increase mainly by implantation or rarely bifurcating, and slightly more 
numerous and crowded behind; median cone very strong, turgid, rarely 
faintly depressed at base in front, and generally flanked by two pairs 
of lateral denticles, of which the inner pair is sometimes rudimentary 
or obsolete, in other examples they are strongly developed, the exterior 
pair slightly deflected laterally and recurved; constricted along basal 
line in front, also well defined from base behind. 

The form here noticed is represented by a few specimens, among which 
there are only three or four perfect teeth. Although individually vary- 
ing to some extent, their specific identity is quite apparent, and at the 
same time they seem to be readily distinguishable from other forms 
associated in the same deposits. However, in the case of C. bellifer, a 
form which we have indicated from a few large teeth derived from the 
same locality, the chief distinctive features in contrast with the present 
form consists in the more flattened anterior coronal faces and the more 
strongly anteriorly produced position of the smaller or intermediate 
pair of lateral denticles. A large suite of specimens might indeed pre- 
sent a series of individuals which would connect the extremes here indi- 
cated by supplying the intermediate and at present missing gradations, 
without which opinion one way or other is mere conjecture. 


Geological position and locality: Inthe fish-bed of the upper Burling- 
ton limestone; Buffington creek, Louisa county, Iowa. 
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CLADODUS BELLIFER, St. J. and W. 


Pl. 4, Fig. 10. : 

The teeth attain large size. Outline of base subelliptical, extremities 
rounded, posterior margin broadly rounded, anterior border of mode- 
rate depth, slightly inbeveled, geutly concave in the middle, rather 
abruptly rounded laterally, mediau ridge occupying half or more of the 
lateral diameter, moderately promiuent as are also the anterior basal 
angles, inferior surface gently concave, with broad beveled belts along 
the posterior margin, postero-superior surface occupied by a prominent, 
narrow ridge which extends over two-thirds the lateral diameter, 
abruptly defined behind and parallel with the posterior border. Crown 
slightly constricted basally in front, median cone strong, gradually 
tapering, moderately recurved or nearly vertical to the horizontal plane 
of base, sublenticular in transverse section with sharp lateral edges, 
much compressed below in front, gently convex above, strongly so 
behind, apex sharp or obtusely truucated from wear; lateral denticles 
two on either extremity, moderately strong, exterior pair slightly diver- 
gent, recurved in the same plane as the median cone and similar in 
shape, inner pair prominently produced in front and generally much 
abraded; coronal surfaces without trace of ornamentation, presenting 
a smooth appearance, as from wear. A remarkably fine large specimen 
in the collection of Mr. SPRINGER measures in greatest diameter of 
base 1.4 inches, antero-posterior Ciameter .62, greatest hight of tooth 
1.20 inches. 

The collection of Mr. SPRINGER contains a few examples of the form 
above described, which show considerable variation in size, and always 
the appearance of wear, but well characterized by the advanced position 
of the inner pair of lateral denticles. In the latter respect it resembles 
C. occidentalis, Leidy, of the Coal Measures, although otherwise not inti- 
mately related to that form, as indicated by the continuity of the ante- 
rior basal ridge and tbe prominence in the postero-superior surface. 
The worn condition of the specimens renders it doubtful whether the 
coronal surfaces were plain or their costz obliterated by abrasion. 

Position and locality: Upper Burlington fish-bed, Louisa county, and 
Burlington, Lowa. 


CLADODUS PRANUNTIUS, St. J. and W. 


Pl. 4, Fig. 17. : 

We have provisionally recognized, in a unique example in the collec- 
tion of Mr. SPRINGER, the representation of a distinct form. The tooth 
is of medium size, strong, symmetrical proportions. The base is very 
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similar in general outline to that of C. intercostatus and C. gomphoides 
from the same horizon, agreeing with the latter in the vertically arched 
outline and produced Jateral extremities, while the prominence of the 
protuberances in the anterior basal angles resemble the former form ; 
but it differs from both of these forms in the central position of the 
ridge in the postero-superior surface. The crown consists of a strong, erect 
slightly recurved median cone, and a single pair of strong lateral denti- 
cles; median cone compressed in front, strongly arched behind, with 
sharp lateral angles, and gently excavated in the outer basal region ; 
lateral cones less compressed or more regularly lenticular in transverse 
section, produced in front slightly in advance of the median cone, and 
slightly deflected laterally, in the intermediate angle a faint trace of a 
rudimentary denticle is observed; the coronal surfaces are smooth, 
polished, presenting evidences of wear, which may have obliterated all 
traces ot costation except the most obscure vestiges of strive in the 
anterior basal region of the principal cone. Lateral diameter of base 
about .84 inch, antero-posterior diameter .33, hight of tooth .7z. 

The tooth above noticed bears a strong resemblance to C. Van 
Hornei of the St. Louis limestone, although it is distinguishable by its 
more delicate proportions, greater breadth between the anterior basal 
angles, and more erect lateral cones. The contour of the base will 
readily serve to distinguish it from individuals of the C. micropus 
group, which possess but a single pair of lateral denticles; while the 
absence of the strong costation so characteristic of C. intercostatus, as 
also almost equally of C. gomphoides, render its identity with either of 
the latter forms questionable. Yet we cannot overlook the fact, in view 
of the superb collections from this horizon, of the singular isolation of 
the individual here referred to, and which would lead us to seck 
specific identity with one or other of the above mentioned forms, rather 
than for evidence corroborating the interpretations based upon a unique 
and evidently imperfect specimen. 

Position and locality: Upper Burlington fish-bed; Louisa county, 
Towa. 


CLADODUS RARICOSTATUS, St. J. and W. 


Pl. 4, Fig. 18. 


Tooth smal]. Crown well defined from the base in front, and consisting 
of a strong, rapidly tapering, laterally deflected, recurved median 
cone, which is much compressed, sublenticular in transverse section, 
trenchant, with a triangular depression occupying the base in front, 
and form lateral denticles on either side, alternating in size, divergent 
and recurved in nearly the same plane as the median.cone, which 
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they resemble in form, though perhaps less compressed, the external 
pair about one-fifth the hight of the median cone; the outer face of 
the principal cone is faintly ornamented by a few diverging thread- 
like strive which rise in the triangular depression, dispersed and becom- 
ing obsolete in the middle region of the cone—the lateral portions 
and denticles apparently quite smooth aud polished. The basal portion 
is not well exhibited, as also the posterior aspect of the crown, gently 
arched vertically, anterior border gently sinuose, apparently uuinter- 
rupted, slightly produced, anterior basal angles inconspicuous, and 
gently rounded into the slightly produced lateral extremities. Greatest 
hight of tooth .36 inch, lateral diameter of base .45 inch. 

The unique example before us ditfers from its associates in the same 
horizon in the sparseness of the coronal striz and the compressed con- 
dition of the principal cusp. In general outline it agrees intimately 
With the teeth which we have provisionally recognized under the name 
C. Keokuk trom the same horizon, of which rare form it may possibly 
prove to be a much abraded example. But the imperfect condition of 
the lateral portions of the original specimens of the latter form prevents 
a critical comparison, and in view of the very strong vertical ridges 
with which the principal cusp of that formis ornamented, the tangible 
differences seem sufficient to raise a doubt as to its specific identity 
with the present form. 

Position and locality: Upper fish-bed of the Keokuk limestone ; 
Keokuk, Iowa. 


CLADODUS ECCENTRICUS, St. J. and W. 


Pl. 4, Fig. 4. 


There occurs in the St. Louis limestone a form of which comparatively 
few representatives have been found up to the present time, and these, 
with one exception, are not in a sufficiently perfect state of preservation 
to answer the purpose of an exhaustive comparison with allied forms. 
Of the latter Messrs. NEWBERRY aud WORTHEN have described a form 
from the Chester limestone, C. politus, with which the present teeth bear 
the most intimate resemblance, if indeed they prove not to be specifically 
distinct. Perfect examples of C. politus are beautifully striated with 
thread-like strixw, precisely in the same manner as in the present teeth, 
and which also recalls C. Fulleri of the Coal Measures. But among the 
teeth under consideration, a single and elegantly preserved specimen, 
which was obtained by Prof. WORTHEN at St. Louis, exhibits characters 
which, if they prove not to be abnormal, render its reference to the 
Chester form exceedingly improbable. The tooth in question is distin- 
guished by the somewhat eccentric proportions of the base, which is 
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very produced laterally, deeply excavated inferiorly, deeply arched 
inward between the quite prominent antero-inferior angles, and broadly 
rounded into the more or less sharply rounded lateral extremities, 
the antero median ridge moderately prominent. The median cone 
does not differ essentially from that of C. politus, being erect, gradually 
tapering, compressed in front and strongly rounded posteriorly, and 
ornamented with numerous closely arranged striz; the lateral denti- 
cles, however, present the somewhat anomalous feature of possessing 
in one extremity a third relatively strong cone exterior to the larger 
lateral denticle, and which in lateral divergence and recurvation cor- 
responds to the exterior deunticle in the opposite extremity ; the lateral 
cones are nearly circular in section, but ornamented in the same 
manner as observed in the great cone. The hight of the specimen 
particularly described above, and which represents about the largest 
size attained by the other teeth, is about .40 inch, lateral diameter of 
base .42 inch. 

It is possible that the tooth noticed above may prove to be distinct 
from those with which it is associated; but we are inclined to regard it 
as an abnormally developed tooth, or perhaps it represents a peculiarity 
in the teeth from a particular part of the jaws. 

Mr. Van HORNE has also obtained from the Warsaw beds a very simi- 
lar form of teeth; but in the imperfect state of preservation which 
without exception prevails in the few specimens thus far known from 
that horizon, it is quite impossible to more than recognize their general 
resemblance to the section of the genus represented by the above men- 
tioned forms. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois ; St. Louis, Missouri. 


CLADODUS VAN HORNET, St. J. and W. 
Pl. 4, Fig. 5. 


Teeth of large size, robust. Base irregularly elliptical, massive, 
moderately arched, inferior surface deeply excavated, beveled belt 
narrow, posterior margin thick, angularly rounded, extremities strongly 
produced and sharply rounded, anterior border deep, produced, sinuose, 
auterior basal angles prominent, and occupied by obtuse protuberances, 
gently rounded into the extremities, and separated by a rather wide 
depression, which extends up into the median cone, postero-superior 
surface occupied by a strong lateral prominence in extent equal.to half 
the diameter of the base, and abruptly defined behind, surface coarsely 
roughened. Crown distinctly coustricted at base in front, obscurely 
defined behind, median cone very robust, rapidly tapering to an acute 
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apex, Isterally deflected, rather strongly recurved, gently arched in 
front, strongly convex posteriorly, with compressed, sharp cutting 
edges; lateral denticles one on either side, relatively strong, divergent, 
similar in form and recurvation to the principal cone, with which they 
are connected by a low, sharp coronal crest; the anterior face is marked 
with a few short, sharp-crested, widely spaced cost, which are appar- 
ently confined to the basal region, the greater extent of the cusps being 
smooth, and beautifully polished, as also the posterior face, with the 
exception of a faint carina in the angle between the cones, and which 
may terminate in a delicate rudimentary denticle. A medium-sized 
specimen measures 1.25 inches in lateral diameter of base, and about 
equal to the greatest hight of the tooth, antero-posterior diameter .45 
to .50, hight of median cone 1 inch, hight of lateral denticles about .55 
inch. : 

The recognition of the present form is based upon a few specimens 
discovered by Mr. VAN Horne, one of which presents a nearly perfect 
tooth of medium size. Another consists of the base of a remarkably 
large individual, measuring in greatest diameter 1.80 inches, postero- 
anterior diameter .75, «nd agreeing intimately with the lesser specimen 
in form and contour. Others exhibit worn and fragmentary examples 
of smaller teeth. The peculiarities possessed by these teeth readily 
distinguish them from other forms of the genus, and, with the excep- 
tion of a single specimen in the collection of Mr. SPRINGER from the 
upper Burlington limestone, which has been provisionally referred to a 
distinct species, under the name of C. prenuntius, it has no intimate 
ally. It is one of the largest and most interesting species as yet made 
known, and must have belonged to fishes of truly formidable size, and 
we have a commensurate pleasure in dedicating the species to its dis- 
coverer. 

Position and locality: Rare in the upper beds of the St. Louis lime- 
stone; Alton, Illinois. 


CLADODUS EUGLYPHEUS, St. J. and W. 
Pl. IV, Fig. 1-3. 


Teeth minute, or attaining a size below the medium. Base defined 
in front by a broad, moderately deep sinuation, extending between the 
angles produced by the antero-inferior bosses, thence retreating to the 
lateral extremities, which are produced and sharply rounded to the 
broadly curved posterior margin; moderately excavated below, a faint 
marginal rim between the antero-inferior bosses, and faintly beveled 
behind; postero-superior surface gently arched and occupied by a pair 
of rather prominent protuberances or bosses, which are separated by a 
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narrow intervening channel, and defined from the crown by a broader, 
shallow depression; surface roughened by irregular sulci and minute 
pits. Crown defined from base in front by a distinct channel, median 
cone more or less deeply excavated at base in front, more or less irregu- 
larly tapering to the apex, more compressed in front than behind, with 
sharp cutting edges; lateral cost ascending to the apex in front, lim- 
iting a rather broad furrow extending along the lateral margin, inter- 
mediate space occupied by a few strong, sharp cost, which coalesce 
with the lateral ridges at more or less irregular intervals; posterior 
face marked by a few simple cost somewhat more slender than those 
in front, and successively disappearing in the lateral margins ascend- 
ing; lateral denticles normally four on either extremity, the exterior 
pair long, but proportionately more slender than the median cone, more 
or less divergent and recurved, with sharp cutting edges, and bearing 
in front two to four cost, which are sometimes bifurcated descending ; 
intermediate deuticles alternating in size, the middle pair about half 
the size of the exterior pair, their bases being continued in a marked 
prominence into the antero-iuferior bosses of the base, ornamented with 
one or two sharp cost, and flanked on either side by a smaller delicate 
denticle, which usually bears a single sharp ridge in front. 

The description is based upon minute teeth not uncommon in the St. 
Louis limestone at Alton and St. Louis, and which present considerable 
individual variation from the normal condition noticed above. In some 
specimens there are only three lateral denticles on one side, and the 
disposition of the coronal cost also presents less or more slight diver. 
gence from that stated above, as shown in the figures of the two minute 
teeth from the above mentioned localities. From the same formation 
at Pella, Iowa, we have examples of apparently the same form, but 
which attain nearly twice the size of the largest specimens yet observed 
at the more southern localities, and which are otherwise distinguishable 
by the absence, or rudimentary condition, of the smaller pairs of lateral 
denticles, possibly the result of attrition or wear, and the apparent 
though not relatively more numerous coronal cost in front. 

This form, at first glance, appears to be closely allied to C. zygopus, 
N. and W., of the Chester formation; it is, however, readily distin- 
guishable from that form by the greater number of lateral denticles 
and sparser coronal cost, as well as its generally smaller size. In the 
number and irregular development of the lateral denticles only does it 
bear intimate comparison with C. intercostatus, of the Upper Burlington 
limestone. 

Geological position and localities: Not uncommon in the upper beds 
of the St. Louis limestone; Alton, Illinois, and St. Louis, Missouri; a 
few specimens have been obtained from the calcareous shales in the 
same formation near Pella, Iowa. 
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CLADODUS FULLERI, St. J. and W. 
Pl. IV, Fig. 9. 


Mr. L. A. FULLER has discovered in the shale in connection with coal 
No. 3? at Bloomington, Illinois, a remarkable specimen which exhibits 
no less than the entire jaws of a fish whose dentition proclaims its 
affinities with the genus Cladodus. The cartilages of the jaws, though 
somewhat crushed and flattened, are quite distinct in their general ont- 
line, and would at first glance be pronounced as those belonging to a 
Plagiostome, in general shape bearing a striking resemblance to the 
jaws of the Squali, as illustrated in the genus Odontaspis ot the existing 
seas. The rami of the lower jaw are characterized by their great depth 
in the region posterior to the middle, and apparently broadly rounded 
to the articular extremity; the rami of the upper jaws are somewhat 
crowded forward, vertically narrower and more produced in front. The 
rami of both the upper and lower jaws appear to have been somewhat 
thickened in the dentigerous region, and very thin in the opposite bor- 
ders, with indications of the longitudinal folds, the anterior protuber- 
ances and the posterior shallow excavations, while the structure is 
unmistakably that of semiosseous cartilage, in all which particulars it 
closely agrees with the jaw cartilages of the more modern order of 
Selachians. The greatest length of the jaw is about 11 inches, greatest 
vertical depth of the rami of the lower jaw 2.5 inches, that of the upper 
rami probably less than 2 inches. 

The teeth are evidently displaced, as appears from the very irregular 
arrangement, or, indeed, apparent want of order in their present dispo- 
sition, being collected in a disordered group between the anterior 
extremities and extending backward three-fourths the distance to the 
articular extremities. So far as it is possible to determine, there would 
seem to be less diversity in form than occurs in Odontaspis, the arrange- 
ment being the same, or apparently in serial rows from within outward. 
The largest individuals exposed are considerably less than half an inch 

~in hight, and about the same in lateral extent of base. Individually, 
the teeth are symmetrical in shape, base strong, gently sinuous in front, 
broadly rounded posteriorly, the inferior surface moderately excavated ; 
the anterior marginal border relatively narrow, broadly arched inward 
between the antero-lateral shoulders, which are moderately produced 
and between which the border is very gently arched downward; the 
postero-superior surface of the base is unknown. The crown consists 
of-a strong, moderately tapering, trenchant median cusp, which is com- 
pressed or gently arched in front and slightly excavated towards the 
base, broadly rounded behind, with a slight sigmoidal curvature from 
base to apex, and ornamented in either face with exceedingly delicate 
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thread-like strie, which are more numerous and crowded in the basal 
region in front, but sparser and somewhat irregularly implanted above, 
and extending two-thirds or three-fourths the distance to the acute apex, 
with a rather wide plain space parallel with either edge and reaching 
half way towards the base; upon either extremity there are apparently 
but two lateral denticles, of which the exterior pair are relatively strong, 
subcireular in section, or less compressed than the median cone, very 
slightly deflected laterally, more strongly recurved than the median 
cusp, and similarly finely striated; the inner pair of denticles are less 
than half the size of the outer ones, similar in shape and slightly 
advanced in the basal border above the antero-inferior angles. A large- 
sized tooth measures in hight .30 inch, hight of outer denticles . 12, 
lateral diameter of base .54, antero-posterior diameter about .12. The 
smaller teeth distinguishable are, perhaps, half the dimensions of that 
above measured. 

The preservation of the specimen under consideration is such as not 
to aftord a distinct Knowledge of all the details—the shale in which the 
specimen is imbedded so closely adhering as to necessitate the most 
careful and laborious manipnlation in developing the specimen, which, 
we regret, we have not had the opportunity to perform. But the gen- 
eral features. as exhibited by the teeth, may be satisfactorily ascer- 
tained, and these would appear to indicate less individual variableness 
than obtains ip some species which have been determined froin isolated 
teeth. Minute speck-like bodies are associated with the mass, which 
possibly represent portions of the shagreen, since they present a much 
more uneven or papilious surface than observed in the surface of the 
cartilage itself. 

We have long had in our possession a little tooth from the Middle Coal 
Measures of Iowa, which we have come to regard after careful comparison 
as identical with the above described teeth, with the smallest of which 
it agrees in size. The basal region in front, however, is more strongly 
arched downward in the middle and relatively deeper; but the coronal 
cusps in number and ornamentation apparently present no marked fea- 
ture by which it is distinguishable from the typical exainples associated 
upon the jaws described above. 

It is our intention eventually to give this interesting specimen a more 
careful study than it is possible at the present time to bestow upon it. 
And, in connection with some fragmentary jaws discovered by Prof. 
WoORTHEN in the St. Louis formation, which we believe to be the first 
veritable examples of their kind found in American Carboniferous 
deposits, if not indeed elsewhere, we hope to obtain more definite 
knowledge of their systematic relations in the great class of which they 
are among the earliest representatives. 
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It gives us much pleasure to associate the name of Mr. FULLER with 
the above described species. 

The full complement of plates having been made up prior to the recep- 
tion of the remarkable specimen discovered by Mr. FULLER, its full 
illustration has unavoidably been deferred. That of the lowa specimen, 
however, with the description, will enable the recognition of other indi- 
viduals that may hereafter be found. 

Position and locality: Carbonaceous shale overlying coal No. 3? at 
Bloomington, Illinois, and in the lower portion of the middle Coal Mea- 
sure, Dallas county, Lowa. 


CLADODUS PANDATUS, St. J. and W. 


Pl. IY, Fig. 8. 

We here refer to a unique example of a minute form in the Coal 
Measures, which in general outline and size closely resembles C. Fulleri 
of the same horizon, from: which, however, it is readily distinguishable 
by the presence of more numerous lateral denticles. The base is mark- 
edly sinuous in front, relatively deep, moderately arched downward and 
inbeveled, produced downward into a strong continuous marginal border 
between the quite prominent antero-inuferior angles, broadly rounded at 
the extremities and posteriorly, inferior surface rather deeply excavated, 
postero-superior surface moderately convex, with an ill-defined basal 
pad, which apparently stretches across the greater diameter and about 
midway between the base of the crown and the posterior margin. The 
median cone is proportionately strong, gradually tapering, very slightly 
curved sigmoidally, and produced obliquely outward beyond the line 
vertical to the horizontal plane of the base, compressed in front, broadly 
rounded behind, with delicate cutting edges; the lateral wings are 
occupied by an irregularly alternating series of three or four pairs of 
relatively small denticles, with indications of accessory deuticles in front 
and flanking the large exterior cones, which latter are moderately 
deflected laterally and recurved, the inner ones more erect, and similarly 
ornameuted as the median cone, which latter is marked by numerous 
closely arranged thread-like striae. Greatest hight of tooth about .19 
inch, lateral diameter of base . 21. 

The form described is further distinguishable from C.carinatus by the 
less regular disposition of lateral denticles and the more numerous and 
delicate striation. The specimen is somewhat worn, but the general 
characters are well exhibited, and in the light threwn upon the extent 
of variableness of individual teeth by the remarkable jaw discovered 
by Mr. FULLER, there would appear to be uo doubt as to its specific 
distinctness from C. Fulleri. The form apparently belougs to the sec- 
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tion represented by C. Springeri, of the earliest member of the Lower 
Carboniferous. 

Position and locality: Limestone above coal No. 9, at Carlinville, 
Tilinois. 


CLADODUS CARINATUS, St. J. and W. 
Pl. IV, Fig. 6, 7. 


Teeth very small, lateral diameter about equal to the greatest hight, 
generally robust. Base relatively massive, sub-elliptical in outline, 
gently arched vertically, broadly and regularly rounded behind, rather 
deeply sinuate in front and abruptly rounded into the more or less 
acutely rounded extremities, anterior basal angles occupied by promi- 
nent anteriorly produced protuberances which are connected by a low 
marginal ridge, inferior surface moderately excavated, pitted, postero- 
superior surface unknown. Crown more or less produced and constricted 
basally in front, and deeply excavated in the imedian region, median 
cone strong, sub-circular or sub-lenticular in transverse section with 
delicate cutting edges, rapidly tapering to an acute point, erect or later- 
ally deflected and nearly vertical to the horizontal plane of the base; 
lateral denticles normally four on either side, alternating in size, the 
exterior pair relatively very large, more or less strongly divergent and 
recuryed, in form similar to the principal cusp; the auterior face of the 
median cone is marked with sharp-crested, more or less regular and 
crowded cost, which appear stronger in the lateral denticles and 
less crowded, and obsolete in the swollen basal region, ornameutation 
of posterior face not known. A medium-sized tooth measures .17 inch 
in lateral diameter of base, hight .15 inch. 

Only two authentic examples of the present form have come to our 
notice—one obtained by Mr. FULLER, from the horizon of coal No. 5, 
and the other from bed No. 30 of the general section of the Middle Coal 
Measures of Iowa. Both specimens being derived from nearly the same 
stratigraphic position at localities distant from each other, much interest 
attaches to their discovery on account of the evidence they furnish rela- 
tive to the value of these remains in the identification of strata asse, 
ciated with particular coal horizons at remote localities. 

Tue Lowa specimen is still smaller than that measured, and presents 
an interesting feature of individual variation. The median cone is 
eccentric, or to one side of the median line, and the short extremity 
exhibits only two long, slender denticles, while the opposite end possesses 
the full complement in its armature. Otherwise, in the form, disposi- 
tion aud ornamentation of the coronal cusps, as also the basal region, 
the characters possessed in common indicate the most intimate relation- 
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ship between the two specimens. Compared with other forms, perhaps 
this bears the strongest resemblance to C. euglypheus of the St. Louis 
Limestone; it is, however, distinguished from that form by the finer 
striation aud greater depth of the anterior basal region. 

Position and locality: Carbonaceous shale accompanying coal No. 5, 
at Girard, Ill., and bed No. 30 of the middle Coal Measures, Guthrie Co., 
Iowa. 


Grxus LAMBDODUS, St. J. and W. 


Teeth small, base posteriorly produced, more or less laterally expanded, 
long-elliptical or sub-circular in outline, broadest behind the cornua, 
slightly produced in front, gently concave, or sometimes convex below, 
superior surface convex <A single strong, slightly sigmoidally curved, 
recurved, eccentric cornua arises from the anterior angle of the base, 
terminating in a sharp apex, compressed in front, broadly rounded 
behiud, with more or less distinct cutting edges and irregular vertical 
costae. 

The teeth recognized under the above generic term were at first sup- 
posed to pertain to some part of the dental economy of Cladodus. The 
accession of material, mainly through the efforts of Mr. SPRINGER, 
affording a more complete knowledge of the individual characteristics 
of the teeth of the two most abundantly represented forms, has resulted 
in the development of no further intimacy with the above genus, while 
it has conclusively proved the persistency of the characteristics which 
distinguish them from Cladodus, aud lead to the recognition of their 
generic distinctness. It is distinguished from Cladodus by the single 
coronal cornua, the absence of lateral denticles. The basal portion bears 
some resemblance to Thrinacodus, but the coronal features are entirely 
dissimilar. The genus is, so far as at present kuown, restricted to the 
Lower Carboniferous formations, occurring in considerable abundance 
in the upper Burlington and Keokuk limestones, and extending upwards 
in the St. Louis and Chester formation. 


LAMBDODUS CosTATus, St. J. and W. 
Pl. V, Fig. 3 


Teeth of small size. Base laterally oval or sub-circular in outline 
comparatively thin, inferior surface slightly concave, anterior border 
moderately produced and slightly thickened. Coronal cusp strong, 
gradually tapering to the acute apex, slightly deflected laterally and 
sigmoidally curved backward, slightly compressed laterally, ovate sec- 
tion, with sharp cutting edges well defined towards the apex, but gener- 
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ally obsolete below; anterior face occupied by six to ten strong sharp 
crested coste, which increase by implantation, becoming ‘obsolete 
towards the apex where the exterior pair merge into the lateral mar- 
gins, producing the sharp cutting angles, strongest in the middle, and 
towards the base of the cone often swelling into strong plice, which 
give off subordinate carine by bifurcation; posterior face apparently 
destitute of striz or costation. A perfect, medium sized tooth will 
measure in greatest antero-posterior diameter of base .26 inch, lateral 
diameter .31, thickness .10, hight of cone .32, greatest diameter at base 
about .12 inch. 

The form here described was first brought to our notice by Mr. 
SPRINGER, and subsequently fine suites of specimens have been obtained 
at the localities in the environs of Burlington. They usually occur as 
strong cusps without the base, which has been worn or broken away. 
But even in this condition they may be readily identified, the strong 
costation of the outer face serving to distinguish them from similarly 
preserved specimens of the forms with which they are associated, L. 
calceolus. As in the case of the latter form, there occurs in the Keokuk 
limestone a very similar form of teeth ; but our material from that hori- 
zon is insufficient more than to establish the fact of the close relation- 
ship existing between them and the Upper Burlington teeth. A large 
suite of specimens may disclose differences by which they may be dis- 
tinguished from each other, such as we have pointed out in connection 
with the above mentioned form. = 

Position and locality: In the fish-bed horizon of the Upper Burlington 
limestone ; Louisa and DesMoines counties, lowa; and localities in Hen- 
derson and Warren counties, Illinois. The localities in the Keokuk 
limestone are in the vicinity of Warsaw, IIl., Boonville, Mo., where Dr. 
WILLIAMS has obtained specimens of the Keokuk teeth ; Bentonsport, 
Iowa. 


LAMBDODUS CALCEOLUS, ST. J. and W. 
Pl. V, Fig. 5. 


Teeth small. Base moderately thick, elliptical in outline, narrow, 
greatest expansion posterior to the coronal cusp, in front slightly pro- 
duced, narrower than behind and rounded, posterior extremity usually 
obliquely rounded or truneated. The coronal cusp rises from the ante- 
rior extremity of the base, in a strong, rapidly tapering, conical, slightly 
twisted cone, which bulges outward, recurved and more or less deflected 
from a vertical line, in hight probably two-thirds the antero-posterior 
diameter of the base; the transverse section of the cone is elliptical or 
sub-oval, the long axis being in the same direction as that of the base, 
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lateral angles sharp, though generally obsolete from wear, outer face 
marked by rather fine, irregularly disposed sharp-crested carine, inner 
face apparently smooth, the enamel-like layer terminating inferiorly 
in a faintly defined border. A specimen of ordinary size measures in 
greatest diameter of base .45 inch, lateral diameter .24, depth .15, hight 
of cone about .30, greatest diameter at base .14, lateral diameter .11 
inch. 

The teeth of this form present considerable individual variation, 
which appears to be mainly attributable to wear. We have a few speci- 
mens from the Keokuk limestone, which are very intimately allied to 
the form especially referred to above, to which we have provisionally 
referred them, as a variety, under the designation LD. robustus. The 
latter teeth are uniformly more robust, and, although the base has the 
same outline viewed from above, it is deeper and sometimes strongly 
angular or heeled in the inferior surface, instead of being plane, as 
~ almost always occurs in the Upper Burlington teeth; the anterior 
extremity of the base is also more prominently produced, while the form 
of the cone, which in the few examples examined is worn smooth, is in 
po marked degree unlike that of the form described. The differences 
between these forms are strikingly similar, in degree, to those which 
distinguish the teeth of Cladodus micropus, N. and W., in the same hori- 
zons; and it is not, perhaps, unreasonable to look for a greater intimacy 
in the relationship of these two groups, than the data possessed at this 
moment would seem to justify. 

Position and locality—Not uncommon in the fish-bed of the Upper 
Burlington, Louisa and DesMoines counties, Iowa, and localities in the 
same horizon in Illinois. The Keokuk form occurs at Warsaw, Illinois, 
Keokuk and Bentonsport, lowa, and Lagrange, Missouri. 


LAMBDODUS TRANSVERSUS, St. J. and W. 


Pl V, Fig. 4. 


A single specimen of a minute tooth from the St. Louis limestone, 
apparently referable to the above genus, is distinguished by its rela- 
tively great lateral diameter of base, which is two and a half times 
greater than its antero-posterior diameter, comparatively thick, laterally 
oval in outline, anterior border nearly equally produced with the post- 
erior margin, and beveled to a thin edge, coarsely roughened. The 
coronal cusp is very strong, rapidly tapered, moderately recurved, 
antero posteriorly compressed, lenticular in transverse section, lateral 
angles acutely rounded, surface smooth. Hight of tooth .07 inch, cone 
nearly central, lateral diameter of base .15, antero-posterior diameter 
.06 inch. 
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The present form appears to be most nearly allied to D. costatus of 
the Upper Burlington limestone, from which it is distinguishable by its 
greater lateral diameter of base and more compressed and centrally 
situated coronal cusp. The unique example described: belongs. to Mr. 
VAN HORNE’S collection. 


Position and locality: Upper beds of the St. Louis limestone, Alton, 
Tllinois. 


LAMBDODUS HAMULUS, St. J. and W. 


Pl. V, Fig 26. 


Teeth small. Base strong, thick, laterally compressed, posteriorly 
produced and truncated or rounded, inferior surface nearly plane or 
slightly arched laterally. and nearly straight from front backwards, 
contracted anteriorly where it terminates in an obtuse marginal promi- 
nence or border, which distinctly defines the base from the crown, 
postero-superior surface moderately convex laterally, with a more or 
less well-defined mesial ridge extending from the base of the cone to 
the posterior border, both surfaces more or less roughened and longitu- 
dinally striated. Coronal cusp strong, gradually tapering, prominently 
produced in front, recurved, laterally compressed, thickest in front, 
presenting an ovate transverse section, apparently smooth. Hight of 
tooth about .18 inch, antero-posterior diameter of base .25, lateral 
diameter .16, vertical depth of base in middle .09, greatest diameter of 
cone at base .10, lateral diameter .08, hight of cone .15 inch. 


The above form is clearly related to L. calceolus var. robustus, of the 
Keokuk limestone ; indeed so intimate is the resemblance, that, were the 
present tooth obtained from the same horizon, one would scarcely hesi- 
tate, in the absence of means for more critical comparison, to refer it to 
that form. But, occurring in a position several hundred feet above that 
in which the above mentioned form is found, in a division which is 
otherwise quite distinct from the Keokuk beds, there are also certain 
peculiarities presented by the form here described, which, should they 
be found to be persistent, must establish its distinet specific character, 
The most striking of these apparently distinctive characteristics are, 
the more prominent forward projection of the cone, and the reversed 
position of the ovate transverse section, which in the Keokuk form is 
narrowest in front, and its base less symmetrical. 


Position and locality: Tare in the lower fish-bed of the. Chester 
limestone, Chester, Illinois. 
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LAMBDODUS REFLEXUS, St. J. and W. 
Pl. V, Fig. 25. 

Teeth of small size. Base broad, apparently rectangular, laterally 
and posteriorly expanded, considerably produced in front beyond the 
base of the cornua and broadly rounded, margin thin, inferior surface 
slightly concave, both surfaces irregularly striated or roughened. Coro- 
nal cusps strongly recurved, slightly twisted, gradually tapering to an 
acute point, laterally compressed, ovate in transverse section with the 
broad margin auterior, apparently smooth and polished. Elevation of 
tooth about . 27 inch, lateral diameter of base about .30. 

The single example of the above form at present known, unfortu- 
nately, does not preserve the entire outline of the base, especially the 
posterior border, although in other respects it is quite perfect, permit- 
ting satisfactory comparison with other allied forms. Of the latter L. 
costatus, from the Upper Burlington limestone, bears the most intimate 
resemblance to the form under consideration, which, however, is distin- 
guished from that species by its thinner base, which is more prominently 
produced along the front border, and the more strongly recurved cone. 
With L. transversus, from the St. Louis limestone, it agrees in the cen- 
tral position of the coronal cusp, but differs in a marked degree in other 
particulars, as its more slender or much higher cusp, which latter is 
lateraliy instead of antero-posteriorly flattened, as in that form. The 
apparent smooth surface of the cone may be due to attrition, but there 
is no evidence of costation or other superficial ornamentation. 

Position and locality : Upper fish-bed of the Chester limestone ; Ches- 
ter, Illinois. 


GENUS HYBOCLADODUS, St. J. and W. 


The collection from the Upper Burlington and Keokuk formations 
afford a few examples of a group.of teeth, which presents certain pecu- 
liar combinations of external features not hitherto observed in the den- 
tal remains of the Hybodonts of the Lower Carboniferous epochs. They 
consist of strongly cuspidate teeth, with a broad, posteriorly expanded 
base, in which last respect they exhibit an unmistakable affinity to 
Cladodus ; but differing so widely in other and no less important particu- 
lars, as to leave little doubt as to their distinct generic character. 

Teeth attain medium size. Base elliptical in outline, vertically arched 
between the extremities, which are more or less sharply rounded, ante- 
rior face nearly straight, curved laterally, terminating below in a well- 
defined marginal border or ridge, posterior margin broadly rounded, 
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inferior surface excavated immediately behind the marginal border, 
with a beveled space extending along the posterior margin, superior 
surface more or less convex and beveled to the posterior edge. Crown 
well-defined from the base, coustricted in front and laterally, forming a 
sub-acute crest, gradually increasing in prominence from the extremities 
towards the middle, culminating in a more or less prominent antero- 
posteriorly compressed median cone; both coronal surfaces are marked 
with more or less regular, vertically or radiatingly disposed plicz or 
ridges, the apical terminations of which produce a delicate, sometimes 
strong, derticulation in the crest; crown enameled. 

In the group of teeth here designated, the crown bears a strong 
resemblance to that of Hybodus (especially H. plicatilis, Agassiz, of the 
European Muschelkalk), aud also Mascalodus, while its affinities with 
Orodus are, perhaps, less striking. Indeed this peculiar group appa- 
rently presents a Hybodus-like crown planted upon a Cladodus base ; or, 
in other words, a combination of characters which, separately consid- 
ered, find their peculiar development in groups or genera pertaining 
to remotely separated geological epochs. That it constitutes a type 
holding a position intermediate between Hybodus and Cladodus, com- 
bining in its external features characters which are peculiar to one or 
other of those genera, and thence forming, as it were, a connecting link 
between these geologically widely separated groups, seems to be most 
apparent. 

In his great work on the Fossil Fishes of the Old Red Sandstone,* 
Professor AGASSIZ has described a form of teeth under the name Cla- 
dodus simplex, from the Devonian in the environs of St. Petersburg, 
which seems to exhibit precisely the same coronal features pertaining 
to the teeth under consideration. But, since its base is imperfect, 
important characters are wanting, without which its identity with the 
present genus cannot be determined. I have also recently examined a 
specimen obtained by ROBERT DRINKWATER, from the Coal Measure 
shales near. Manchester, England, which appears to be generically iden- 
tical with the teeth designated above, though it differs in having the 
lateral portions of the crown occupied by a few very strong, conical 
tuberculattons, the median cone relatively low, and ornamented by a few 
strong, sharp, bifurcated vertical coste. Ihave not been able to ascer- 
tain whether the form here indicated has been described. 


* Pois, Foss. du Vieux Grés-rouge, p. 124, Tab. 33, figs. 29, 30, 31. 
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HYBOCLADODUS PLIGATILIS, St. J. and W. 


Pl. V, Fig. 9. 


Teeth of medium or small size, symmetrical in form. Base elliptical 
in outline, gently arched vertically, lateral extremities neatly and 
regularly rounded, the postero-superior surface beveled to the broadly 
expanded and rounded posterior margin, anterior face gently arched, or 
nearly straight, slightly recurved at the extremities, forming a well- 
defined marginal ridge projecting downward and slightly outward, mod- 
erately excavated below, and bordered posteriorly by a rather wide 
beveled belt, sometimes coarsely striated or punctate. Crown oceupy- 
ing nearly the entire lateral diameter of the base, strongly constricted 
basally in front, moderately so behind, lateral extremities obtuse, crest 
sub-acute, regularly rising into the prominent median cone, which is 
lenticular in transverse section with delicate cutting edges, more or less 
nearly vertical and slightly recurved; the anterior face is marked by 
rather strong vertical pliczs which originate in slight protuberances, 
seuding off bifurcations above and below, those above producing a 
delicate denticulation in the lateral portions of the crest, but which are 
generally obsolete from abrasion, the plicz in the median cone percep- 
tibly finer than those in the lateral extremities ; the vertical plications 
in the posterior face are very like those described, except that they may 
be less strong. A medium-sized tooth is .36 inch in lateral diameter, 
hight . 21, antero-posterior diameter of base . 12 inch. 

The individuals of this beautiful form vary considerably in size, 
attaining twice the size of the specimen indicated in the above measure- 
ments. However rare perfect teeth are, fragments of the crown are not 
infrequent, and when these show any portion of the lateral extremities, 
or the anterior median region of the base, they are not likely to be con- 
founded with Cladodus, which they somewhat resemble, as also Orodus, 
especially worn specimens. 

Position and locality: Yish-bed of the Upper Burlington limestone ; 
Louisa county, Lowa. 


HYBOCLADODUS TENUICOSTATUS, St. J. and W. 
Pl. V, Fig. 10. 

The collections from the Keokuk limestone afford a few imperfect 
specimens of strongly cuspidate teeth, which are apparently referable 
to the above genus, though specifically distinct from the last described 
form from the Upper Burlington. None of the examples before us pre- 
serve the base entire, but the symmetrical, gracefully tapering median 
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cone is well shown in all; and a specimen from Warsaw exhibits one 
extremity of the coronal portion nearly entire, also enough of the base 
remains to render its generic identity with the last noticed form almost 
certain. 

In general form the present form bears a close resemblance to H. pli- 
catilis, being symmetrically proportioned and apparently of nearly the 
same dimensions. The base appears to be somewhat narrower, its inner 
margin more attenuated and rather more strongly arched laterally than 
in the case of the former species. The coronal crest is sharp along the 
lateral portions, and produced into a strong, regularly tapering median 
cusp, which is slightly compressed, with sharp lateral edges extending 
half way to the apex. The basal portion of the crown is slightly exca- 
vated in front, and the lateral and median portions are ornamented with 
fine, angular, thread-like vertical costs, which become coarser near the 
extremities, obsolete in the upper half the median cone and more nume- 
rous and crowded in front than behind. Lateral diameter of medium- 
sized specimen about . 45 inch, hight . 38. 

Associated with the above teeth, there occurs a form which possesses 
peculiarities which seem to indicate a distinct species, which we have 
provisionally designated by the name Hybocladodus intermedius, on 
account of its relationship to H. plicatilis of the Upper Burlington. 
Particularly is this relationship displayed in the wide base, the poste- 
rior expansion of which is even greater than in the latter form. The 
median cone approaches near that of H. tenwicostatus ; and, while the 
ornamentation of the crown is coarser than observed in the latter, the 
coste are more regular and widely spaced than in the former species. 
The two imperfect specimens representing the form here alluded to, 
show only enough to render doubtful their identity with either of the 
forms above mentioned, though not sufficient to enable a satisfactory 
elimination of their specific characters. 

Position and locality: Fish-bed horizon of the Keokuk limestone ; 
vicinity of Warsaw, Illinois, Keokuk and Bentonsport, Iowa. 


HYBOCLADODUS COMPRESSUS. 


Pl: V, Fig. 8- 
Helodus compressus, NEWBERRY and WORTHEN, 1866, Geol. IU. I., p. 78, P). V, Fig. 1; not Helodus 
corapressus, N. and W., vol. iv, p. 360, Pl. ILI, Fig. 15. 

Teeth small. Crown antero-posteriorly compressed, and remarkable 
for the laterally deflected, stout, low, obtuse median cone ; besides the 
crest is suddenly compressed to a thin edge, interrupted by faint ser- 
rations, and laterally produced at an acute angle beyond the base; the 
body of the outer face is occupied by short, nearly vertical plicze, while 
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that of the inner face is smooth in all our specimens, though in well- 
preserved individuals it will probably be found to be similarly orna- 
mented. The base presents all the characteristics of the above group 
of teeth, the anterior marginal ridge is well defined, nearly straight, 
and but slightly arched vertically; inferior surface moderately exca- 
vated, the posteriorly expanded portion projects sharply downward at 
a Slight angle to the posterior crown face, broadly rounded along the 
inner margin. Lateral diameter of crown about .35 inch, or slightly 
exceeding that of the base; elevation of outer face of tooth .16, greatest 
thickness of crown at base .07, antero-posterior diameter of base .10 
inch. - 

The original of the present form, although somewhat abraded in the 
coronal portion, and so imbedded as to expose only the outer aspect of 
the tooth, is readily identified with more perfect specimens since obtained 
from the same horizon at other localities, which latter teeth exhibit, 
apparently, unquestionable generic relationship with Hybocladodus, and 
dissimilar in all essential characters from Helodus, as evidenced by the 
peculiar form of the base and acuminate crest. The compressed crown 
and laterally deflected median cone afford the widest contrast with the 
typical species Hybo. plicatilis, with which it is associated, but which 
more intimately ally it with Hybo. nitidus, described from the Chester 
limestone, from which latter, however, it is distinguished by its more 
compressed crown, and, perhaps, greater regularity of the crest line, 
ete. 

Position and locality: Fish-bed of the Upper Burlington limestone ; 
Louisa county, and Augusta, Iowa. 


HYBOCLADODUS NITIDUS, St. J. and W. 
Pl V, Fig. 7. 


Teeth very small. Outline of base elliptical, considerably expanded 
posteriorly in the same horizontal plane as the crown, and gently arched 
vertically, moderately excavated below, anterior marginal ridge strong 
and well defined from the crown, slightly produced outward. Crown 
strong, prominently distended in front, defined from the base behind 
by a slight angle, constricted at the extremities, crust obtusely angular, 
median: prominence eccentric, strong, and laterally deflected, with a 
small, obtuse secondary cone at either extremity, surfaces apparently 
destitute of ornamentation. 

This species is founded upon a single specimen, a nearly perfect tooth, 
which measures scarcely one-tenth of an inch in lateral diameter, and 
is the sole representative of the genus thus far brought to our knowledge 
in the upper division of the Lower Carboniferous deposits. Closely 
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allied to Hybo-compressus of the upper Burlington limestone, it is readily 

distinguished from that form by its more robust proportions, less com- 

pressed crown, and less obliquely produced posterior expansion of the 

base. The median cone presents the same lateral deflection, although 

it is relatively less prominent, and it is possible the present form may 

possess similar vertical ruge as appear in the crown of the above form. 
Position and locality: Chester limestone ; Chester, Illinois. 


GEeNus THRINACODUS, St. J. and W. 


Teeth of small size. Base posteriorly produced in a long, sometimes 
twisted, vertically flattened, or laterally compressed, clavate plate, 
longer than wide, anterior face narrow, and abruptly beveled from the 
basal line of the crown; posterior extremity more or less obtusely 
rounded; inferior surface narrow, plane or faintly excavated ; superior 
surface gently convex, concave antero-posteriorly, or corresponding to 
the curvature of the inferior surface. From the antero-superior 
extremity of the base spring three more or less relatively stout, nearly 
equal, trenchant, acutely pointed, recurved cusps, the exterior pair 
divergent, the central one more or less vertical, slightly sigmoidally 
curved, transverse section sublenticular, compressed in front, rounded 
behind, with simple cutting edges, and more or less strongly costate in 
either face. 

The generic peculiarities of the teeth here referred to, as contrasted 
with Diplodus, Agass., with which they are most intimately allied, con- 
sists in the relative more slender base, which lacks both the antero- 
inferior protuberance and the postero-superior pad-like prominence 
characteristic of the above genus. ‘The coronal cusps are also nearly 
equal in size, the cutting edges are destitute of crenulations, and their 
anterior and posterior faces more or less strongly ridged vertically. 
The form of the trident-like cusps are very like that of Cladodus, being 
slightly constricted basally in front and faintly defined from the base 
behind. 

As here defined, the genus includes the forms originally described by 
Messrs. NEWBERRY and WORTHEN, under the name Diplodus incurvus 
and D. duplicatus, of the Keokuk limestone, which seem to be undis- 
tinguishable from a form not uncommon in the upper Burlington lime- 
stone. 


THRINACODUS NANUS, St. J. and W. 
Pl. V, Fig. 1, 2. 


Teeth minute. Base thick, moderately produced posteriorly, or appa- 
rently sub elliptical in outline, constricted or rounded below, and faintly 
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excavated; coronal cusps nearly equal in size, terminating in a sharp 
point, with sharp lateral edges, lenticular in transverse section, more 
compressed in front than behind, the exterior pair diverging and 
recurved, central cone erect or laterally deflected, and ornamented with 
a very few sharp, irregularly disposed cost in the outer faces. Hight 
of medium size tooth .05-inch, and .07 inch between the tips of the 
exterior denticles. 

The few individuals showing the crown entire present the appearances 
described above. But the collections afford several imperfect teeth, 
apparently referable to the same species, which show the base consid- 
erably produced posteriorly, flattened and slightly twisted, precisely in 
the same manner as in the allied forms occurring in the succeeding 
Burlington and Keokuk divisions. In case of this identity, the laterally 
elliptical outline of the base, as described above, is probably due to 
mechanical abrasion. : 

These teeth are most intimately allied to the form which occurs in 
the Burlington limestone, Thrinacodus tncurvus, (N. and W. sp.) from 
which, indeed, they are chiefly distinguishable by their exceedingly 
minute size. The coste seldom exceed three in the outer face of the 
coronal cusps, the inner face showing obscure traces of fine and more 
numerous striz. : 

Geol. position and locality: Not uncommon in the upper fish-bed of 
the Kinderhook division; Burlington, Iowa. 


Genus MESODMODUS, St. J. and W. 


Teeth laterally elongated. Base consisting of one inferiorly flattened, 
posteriorly obliquely produced, massive plate, of which the posterior 
face slopes downward and slightly backward at an obtuse angle to the 
posterior crown face, anterior face slightly produced along the shoulder 
which extends parallel with the base of the crown, vertical or beveled, 
and occupied by a more or less prominent median protuberance which 
extends to the edge of the inferior surface; both faces more or less 
roughened or pitted, lateral angles truncated or rounded and more or 
less constricted above, equaling the lateral diameter of the crown. 
Crown rising along the anterior border, sharply constricted in front and 
laterally, and well defined, sometimes constricted, from the posterior 
basal face, nearly equaling the base in antero-posterior diameter, but 
more or less compressed along the crest, which rises into a more or less 
prominent median or snbmedian cusp, vertical or laterally deflected and 
recurved, usually compressed, with distinct, sometimes sharp cutting 
edges; the lateral portions of the crown are more or less strongly den- 
ticulated, the extremities bearing slightly more prominent cusps than 
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the intermediate spaces, both faces more or less strongly ridged verti- 
cally, the outer face of the median cone often strongly buttressed and 
descending to the basal protuberance; coronal surfaces covered with a 
polished enamel-like layer. 

The teeth of the several forms of the present genus at present known, 
are small, or attain medium size. The individuals of certain forms are 
very variable, and yet, when perfect, their minor or specific characteris- 
ties are readily determinable. The affinities of the genus are clearly 
intermediate between Orodus and Hybocladodus of the Carboniferous 
genera, and its relation to the Jurassic Hybodus reticulatus of Agassiz, 
would appear to be most intimate, but for the presence of the median 
protuberance in the anterior face of the base. The general and some- 
what marked resemblance to Cladodus, as especially displayed in the 
denticulation of the lateral extremities, recurvation of the median 
cusps, and the posterior expansion of the base of certain forms, suggest 
a much more intimate relationship of the latter genus with Orodus 
than has before been pointed out. The genus thus far is known only in 
the lower members of the Lower Carboniferous, extending from the Kin- 
derhook upwards to the Keokuk formation. 


MESODMODUS EXSCULPTUS, St. J. and W. 


Pl. V, Fig. 18-22. 

Teeth attain medium size, though very variable, according to the posi- 
tion they occupied upon the jaws. Perhaps three varieties may be 
recognized, at least for the purpose of their specific definition, and 
which are supposed to represent the dentition of the median, anterior 
and posterior portions of the jaws, although these merge into one 
another so that there is practically a regular gradation from one extreme 
to the other. Of these the median teeth are the largest and most sym- 
metrical, attaining nearly an inch in lateral diameter. They are gently 
aud regularly arched between the extremities, which are sometimes 
curved forward, though generally directed backward, or nearly linear. 
The base nearly or quite equals the crown in hight and lateral diame- 
ter, exceeding the antero-posterior diameter of the crown, massive, 
obliquely and moderately produced posteriorly, or nearly vertical to the 
crown, posterior face gently convex vertically, anterior face beveled 
from the narrow shoulder to the broad inferior surface, which latter 
occupies nearly the same horizonal plane as the crown; both basal 
faces are more or less coarsely roughened, the anterior face more so 
thau the posterior, inferior surface smooth, or pitted with minute fora- 
mena. Crown moderately convex and slightly compressed immediately 
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beneath the crest in either face, the posterior slightly exceeding the 
anterior face in elevation, gently constricted inferiorly, extremities 
slightly produced laterally, crest acute, minutely denticulated, and 
gradually ascending to the more or less eccentric median prominence, 
which forms the apex of an obtuse angle, slightly deflected laterally 
toward the shorter extremity, gently convex or distended in the middle 
before and behind, supported in front by the moderately prominent 
basal protuberance; the coronal faces are uniformly sculptured in 
strong, sharp, closely arranged, sometimes bifurcated vertical ridges, 
one, two or more of which culmiuate in the minate denticulations along 
the crest, which latter are more or less irregularly developed, or varia- 
ble in prominence, the extreme lateral ones sometimes quite prominent, 
the interspaces are occupied by short thread-like lines descending from 
exceedingly delicate denticulatious in the crest and rising from the base, 
produciug in the highly polished enameled surfaces the most exquisite 
coronal ornamentation. 

The anterior teeth are smaller, typical examples averaging .4 inch in 
length. The base is relatively more massive, less beveled or slightly 
produced in front, inferior surface very gently arched upward, some- 
times straight, plane, converging to the posterior margin, forming one 
side of an equilateral triangle, of which the other two sides constitute 
respectively the posterior and anterior corono-basal faces in the lateral 
wings of the tooth. The average hight of the crown about equals the 
depth of the base, it is slightly constricted inferiorly, rapidly converg- 
ing to the crest, which is flanked laterally by somewhat stout, laterally 
deflected, recurved denticulations, and thence, with intermediate lesser 
and variable denticulations, approaches the abruptly produced, eccen- 
tric median prominence, which is situated about one-third the distance 
from oue or other extremity, the sharp, rounded apex directed towards 
the short extremity and recurved, in elevation as great again as the 
lateral wings, lenticular in transverse section with sharp cutting edges, 
the base in front somewhat more prolonged into the basal protuberance 
and posteriorly notched than occurs in the median teeth; the coronal 
sculpturing is the same as described in the former variety, the chief 
differences distinguishing the present one consisting in the relatively 
more massive, inferiorly expanded base, the stouter denticles at the 
lateral extremities, and more prominent, compressed median cone. 

Associated with the above varieties, a third occurs, which, more inti- 
mately like the median teeth in form aud general proportions, is distin- 
guishable by its linear outline, the median prominence being scarcely 
distinguishable, the body of the teeth being quite regularly and very 
gradually attenuated from the short to the long extremity, the crest 
interrupted by more or less widely spaced denticulations, the intervals 
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between which are most delicately wrought into short vertical ridges. 
The anterior basal area presents a series of small protuberances corres- 
ponding to the denticulations in the crest, as shown in fig. 20 b—a fea- 
ture not observed in the other varieties. These teeth are also of smaller 
size than the median teeth, from which fact, and their linear outline, 
they may be regarded as having constituted the posterior rows upon 
the jaws. 

For the means of studying this interesting form in all its phases, we 
are indebted to the careful investigations of the local fauna of the Kin- 
derhook at Burlington, first begun by Mr. FRANK SPRINGER, and sub- 
sequently in connection with Mr. WACHSMUTH, which have been prose- 
cuted with most valuable results in the acquisition of abundant and 
authentic materials. The teeth under consideration differ in so marked 
a degree from the upper Burlington form of the genus, as scarcely to 
require detailed comparison. Among themselves, the varieties described 
above exhibit every degree of gradation, by which they are shown to 
be merely the varied dentition of one and the same form. While in the 
ornamentation of the coronal region, as also the form of the base, there 
is marked persistence in all the teeth, the coronal contour presents a 
‘range of variableness which, in extreme examples, hardly affords a 
clue to their specific identity, as is shown in what we have termed the 
anterior and posterior teeth. 

Position and locality: Common in the lower fish-bed of the Kinder- 
hook; a solitary specimen said to have been derived from the upper fish- 
bed of the same formation, occurs in the collection of Mr. GILES, now 
in the Museum of Comparative Zodlogy at Cambridge; Burlington, 
Iowa. 


MESODMODUS EXPLANATUS, St. J. and W. 


Pl. V, Fig. 15-17. 

Teeth minute. Base irregularly long-elliptical, or elliptical, in outline, 
moderately arched upward, beveled in front from the narrow, generally 
obscure shoulder, protuberance proportionately large, globular, median, 
inferior surface plane or faintly excavated, posterior face produced 
downward and backward at a slight angle, or sometimes nearly at right 
angles to the vertical plane of the crown, broadly rounded along the 
posterior margin, extremities rounded, anterior face coarsely roughened, 
posterior face more finely pitted. Crown prominent, compressed, slightly 
constricted basally, lateral angles divergent, anterior face moderately 
convex, posterior face less so, median prominence more or less produced, 
median and obtusely rounded, or eccentric, the acute apex laterally 
deflected towards the short extremity, recurved; lateral wings occupied 
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by one to three relatively prominent secondary cusps, which are con- 
nected with each other and the median prominence by the sharp coronal 
crest, very variable in occurrence, sometimes a pair on either extremity, 
of which the exterior are smallest, sometimes one strong cusp on the 
short extremity, aud three in the long opposite wing, agaiu, the one 
extremity being formed by the even prolongation of the sharp lateral 
edge of the median cusp, with only a siugle denticle upon the opposite 
extremity ; surfaces enveloped in a polished enamel-like coating, and 
marked, especially in the basal half, by a few short, sharp, thread-like 
vertical lines, which become obsolete in the upper portions of the crown. 
Lateral diameter of a symmetrical medium sized specimen .19 inch, 
antero-posterior diameter about .07, greatest elevation of tooth .09 
inch; some specimens are proportionately shorter and more considera- 
bly produced posteriorly, others are narrower, but the specimen mea- 
sured probably represents the normal proportions of the teeth. 

We have examined but few examples’of the form described above, 
which, however variable among themselves, exhibit a persistence in 
coronal markings which readily confirms their specific identity. They 
bear, at least in some examples, even closer resemblance to MW. ornatus 
of the Upper Burlington, than they do to JL. exsculptus, with which lat- 
ter they are associated. It seems barely possible, indeed, that they may 
pertain to the latter form; but their distinctive features, as exhibited 
by the comparatively smooth coronal surfaces and sparsely denticulate 
crest, and the broader basal support, do not harmonize with the varia- 
ble characters of the latter form, while their individual variation is quite 
as marked, though apparently never approaching that of JZ. exsculptus 
sufficiently to furnish satisfactory evidence of their specific identity. 

Position and locality : Rare, in the lower fish-bed of the Kinderhook ; 
Burlington, Iowa. 


MESODMODUS ORNATUS, St. J. and W. 
Pl. V, Fig. 12-14. 

Teeth very small, lateral diameter about equal to twice the hight. 
Base subcrescentiform in outline, broadly produced posteriorly and 
rounded, gently concave in front, anterior face low, beveled, roughened, 
protuberance median or submedian, moderately prominent, posterior 
face gently convex laterally, forming an obtuse angle with the posterior 
crown face, finely punctate, inferior surface slightly oblique to the hori- 
zontal plane of the crown, relatively broad, plane or faintly concave, 
gently arched upward, lateral extremities sharply rounded in front. 
Crown relatively strong, prominent, more or less strongly produced in 
front and constricted inferiorly and laterally, well-defined from the base 
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behind, principal prominence median and vertical, or eccentric and lat- 
erally deflected, the apex directed towards the short extremity, recurved, 
strongly buttressed in front, the vertical ridge terminating in the basal 
protuberance below, lateral wings sharp-crested, and bearing a strong 
secondary cusp at the extremities, which is sometimes flanked exteriorly 
by a smaller denticle, one or more similar denticles between the lateral 
cusps and the median prominence; in the perfect condition, these den- 
ticulations are observed to be produced by the convergence in the crest 
of one or two relatively strong, vertical ridges, which appear in both 
faces, though more conspicuous in front, the median buttress forming a 
prominent, angular ridge, which is perhaps ornamented with delicate 
thread-like lines. A specimen of medium size measures . 10 inch in lat- 
eral diameter, greatest hight .06, antero-posterior breadth of base . 04 
inch. 

The present form also presents considerable variability, though per- 
haps to a less extent than noticed in the preceding forms, and which 
would appear to be largely due to the state of preservation of the indi- 
vidual teeth. Our material contains several examples some of which 
are larger than the typical individuals, but which are perfectly smooth, 
simply exhibiting the general coronal contour, the crest, median and 
lateral prominences obtusely rounded—features doubtless attributable 
to abrasion, as they otherwise differ in no respect from the typical 
examples. The form recalls that previously mentioned under the name 
ML. explanatus, with which, indeed, it bears resemblances in general out- 
line and proportions; but the coronal ridges are stronger, and the ante- 
rior face of the median cusp is much more prominently buttressed. A 
specimen obtained by one of the writers from the Keokuk limestone, 
though not perfect, exhibits no appreciable differences by which it can 
be distinguished from the present form. 

Position and locality: Not rare in the fish-bed of the Upper Burling- 
ton Jimestone; Buffiugton creek, Louisa county, and at other localities 
in the same horizon, in Illinois and Lowa. 


GENUS ORODUS, Agassiz. 


ORODUS ? PARALLELUS, St. J. and W. 
PLY, Fig. 23. 

Teeth very small, occurring in serial rows, apparently soldered at their 
bases, which thus form a common support, probably also occurring 
isolated, stoutly built, and symmetrical. Individually, the base is very 
strong, very obliquely produced backward, anterior face deeply chan- 
neled and defined from the crown by a narrow, sharply projecting hori- 
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zontal shoulder, posterior face nearly plane or slightly beveled below, 
laterally abruptly truncated and angular, inferior surface broad and 
flattened in nearly the same plane as the crown, both sides coarsely 
roughened. Crown equaling the greater diameter of the base, strong, 
linear, s'ightly coastricted inferiorly, extremities very gently curved 
forward and abruptly truncated vertically, crest nearly central, sharp, 
even, or in some examples produced into aslight submedian prominence, 
outer and inner faces nearly equal in hight and gently arched vertically, 
in the outer face bounded by delicate coronal plice forming a Delt 
ascending obliquely from the basal border to the upper coronal angles, 
constituting the only semblance of basal folds; both faces are similarly 
ornamented with numerous angular, slightly deflected or divergent ver- 
tical ridges, irregularly bifurcated below, with short implanted ridges 
extending downward from the crest, sometimes more or less interrupted 
in their direct course, producing a delicate and singularly beautiful 
sculpturing, and covered by a dense enamel-like layer. Length of 
inedium-sized specimen .19 inch, hight .08, elevation of crown . 03, 
greatest antero-posterior diameter of crown . 04 inch. 

Of the present form we have examined only two examples, and the 
identity of one of these (an imperfect tooth which exhibits certain pecu- 
liarities in common with the type), is not well established. The form of 
the individual teeth readily distinguishes them from other species of 
Orodus ; but this very peculiarity, and the manner in which the speci- 
men occurs, has led us to question its generic identity. The type con- 
sists of two teeth, in every respect perfect individually, but which are 
firmly united at their bases; the inferior surface of this basal plate is 
evidently no part of the ossified mandibular support, on the contrary, 
it always constituted the inferior surface of the bases of the teeth, as 
shown by the presence of a faint suture indicating the margins of inde- 
pendent teeth. It is hardly probable that the two teeth in the example 
described constituted the complete row, which was doubtless made up 
of several additional individuals; yet there is not the slightest evidence 
of other teeth having been as intimately connected with them as they 
are with themselves—there being no fracture or other sign suggesting 
such intimate association. Hence, it would appear that, under certain 
conditions, the consolidation of two or more contiguous teeth by the 
impingement of their bases, which are soldered into a common basal 
support, may be effected, and the occurrence of specimens in this con- 
dition, therefore, may not indicate a departure from the normal condi- 
tion of more than abnormal importance. 

The peculiar evenness of the coronal erest, which, in the type, is des- 
titute of median prominence, though such a character is more distinctly 
exhibited in the doubtfully referred specimen previously mentioned 
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above, and its regular parallelism, seem to point to a more intimate 
relationship with a group of closely allied but generically distinct teeth, 
which were first made known by Messrs, NEWBERRY and WORTHEN 
under the name Lophodus (Il. Rep., vol. IV, p. 860), a designation which, 
unfortunately, is preoccupied, and for which we have substituted Agas- 
sizodus. But the teeth under consideration lack the very essential char- 
acters by which the teeth of Agassizodus are distinguished, that is, the 
strongly buttressed anterior coronal face, in the present teeth both faces 
presenting the same degree of vertical corrugation. The appearance of 
the vertical ridges also recall that in Mesodmodus exsculptus ; but they 
are much more delicate in the present form, while there exists not the 
faintest trace of the sub-coronal protuberance in the anterior border 
such as characterizes the abpve genus. 


Position and locality: Rare in the areno-magnesian beds in the upper 
part of the Kinderhook formation; near Richmond, Washington county, 
lowa. 


Oropus WHITEI, St. J. and W. 
Pl. VI, Fig. 25. 

A unique specimen, discovered by Dr. WHITE, presents a series of 
eight teeth apparently firmly soldered at their bases into a common 
basal support, which is remarkable for the slightly spirally inrolled out- 
line and contour, recalling the shape of the dental plates of some of 
the Cochliodonts. Together the teeth occupy a deltoidal figure, of which 
the diameter in the direction of inrollment nearly corresponds to that 
of the inner margin, which is broadly rounded and from which the teeth 
successively and regularly diminish in size, the exterior or oldest tooth 
of the series being about one-third the greatest diameter of the inner or 
newest tooth; the anterior margin is gently arched, while the opposite 
margin, corresponding to the “oblique” margin of Cochliodonts, is 
slightly concave or sigmoidally curved from the subacute postero-inner 
angle to the outer inrolled extremity ; the median cones of the individ- 
ual teeth form a prominent coronal ridge, slightly posterior to the 
median line, which traverses the series from the inner to the exterior 
extremity. The inferior surface is smooth or faintly striated in the 
direction of inrollment, transversely marked by obscure sulci, which 
apparently indicate the former presence of sutures, and though exceed- 
ingly faintly marked, they correspond in position to the interspaces 
separating the individual teeth composing the series, and which, as seen 
from the side, are too apparent to be mistaken. Individually, the teeth 
comprising the series are quite uniform in appearance, the extreme 
outer individuals showing unmistakable evidence of attrition from wear 
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while fulfilling their functions during the life of their possessor, but 
which becomes less and less noticable towards the inner or newer teeth 
of the row, or those which have not been brought into position for use, 
and the innermost one is nearly perfect. Wherever the crowns have 
suffered abrasion, the surface presents a coarse punctate structure, 
otherwise it appears to be enveloped in the usual polished enamel-like 
layer. In outline as seen from above, the crown is moderately arched 
backward, the lateral extremities more or less constricted at the base of 
the great cone, thence very gradually diminishing towards the extremi- 
ties where they are abruptly truncated ; viewed from the side, the gen- 
eral outline is slightly arched, the median cone forming a conspicuous 
conical, slightly eccentric prominence, with indications of irregularly 
disposed subordinate tuberculations in the lateral wings, which appear 
more strongly defined in the larger inner teeth, apparently indicating 
the gradual introduction of modifications in the coronal contour of teeth 
found at different stages in the growth of the animal to which they 
belonged ; the crown is sharply constricted along the basal line in both 
faces, the smooth inbeveled portion bearing faint traces of a delicate 
reticulated ornamentation, above which the coronal surfaces are occu- 
pied by numerous rather strong more or less regular vertical folds, with 
short plice occupying the interspaces immediately beneath the crest, 
and more slender ridges encircle the median cone, which latter is pro- 
duced into a small callosity near the base in front at the point of 
impingement with the preceding tooth; the crest forms an obtusely 
_ avgular or obscurely defined submedian line in the lateral wings, appa- 
rently obsolete in the median cone, and in the majority of the teeth of 
the series it is entirely obliterated by wear. Base equaling or slightly 
exceeding in its greater diameter that of the crown, forming an oblique 
plate which is flattened in the same plane as the crown below and 
smooth; produced along the inner margin and roughened by irregular 
coarse vertical folds and pits, deeply channeled in front, with a narrow 
_ shoulder extending just beneath the base of the crown. The following 
measurements present the comparative dimensions of the second and 
eighth tooth of the series: Greatest length .68 inch, and .25 inch, 
breadth across median cone .15 inch, and .04 inch, hight at median cone 
.13 inch, and .03 inch. 

The specimen herein described presents the anomalous feature of seve- 
ral teeth of the same row so firmly united at their bases as to form a 
continuous and solid basal plate, with, however, faint traces of sutures 
indicating the individuality of the several component teeth, which, 
taken separately, present no features by which they may be distin- 
guished trom typical forms of Orodus. Whether this condition is due 
to chemical action subsequent to their deposition, aud by means of 
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which changes in the mineral constituents have taken place whereby 
their substance seems to merge into uninterrupted continuity along the 
lines of impingement, or whether it is the result of the co-ossification 
of these. parts in the course of the life of the animal of whose dental 
armature they formed a part, is not so apparent from the examination 
of this example. It is well known that in some of the existing Mylio- 
donts, especially Aetobatis of Miller, the anterior teeth become so solidly 
impacted in their basal portions as to present virtually the condition of 
a solid scute capable of great resistance. And in the various other 
genera, representatives of which occur in the Tertiary deposits, the 
series are as often firmly cemented, the posterior or newer teeth being 
perhaps most generally found isolated, the same as would be the result 
in macerating an existing jaw. In other extinct families, however, we 
meet with identical instances where two or more teeth of the same row 
have become firmly welded together, ¢. g., a specimen of Chomatodus 
elytra (N. and W. sp.) showing five or six teeth intimately united at 
their bases, and one other marked instance represented by a beautiful 
little form discovered by Mr. VAN HorwNE in the St. Louis limestone, 
Desmiodus tumidus, amougst the many specimens of which we have 
examined, it is no uncommon occurrence to find series of two to six or 
eight teeth, exhibiting different stages of solidification, from those in 
which the suture is unmistakable to those where the inferior surface is 
nearly smooth with scarcely a vestige of division, as in the present 
form. In none of the latter have several contiguous rows of teeth been 
found, and their association upon the jaw can only be inferred from the 
outline presented by the examples of isolated rows. Hence, it is 
extremely hazardous attempting to ascertain the character of the jaws 
upon which these teeth were planted—whether they were of the trans- 
verse type so characteristic of the typical Rays, or, on the other hand, 
approached the anteriorly pointed type common to the Cestracionts, as 
also the Cochliodonts. The extremely rapid diminution in size of the 
teeth from behind outward, and the consequent deltoidal figure which 
they collectively present, strikingly bring to mind the Cochliodonts, 
and especially that group to which Prof. AGASSIZ applied the name 
Psephodus, forms in which the mandibles were produced forward much 
after the fashion of Cestracion. Presuming, on the other hand, that 
these teeth rested upon a transverse jaw similar to that of the great 
Carboniferous type Agassizodus, it is necessary to assume there were 
very few rows, probably not more than three or five, in evidence of 
which, however, the facts are as yet meagre and unsatisfactory. 

The individual teeth present characters in their ornamentation and 
contour which readily distinguish them from other forms of Orodus from 
the same deposits, examples of which are noticed in this report. The 
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ornamentation of the coronal region bears somewhat close resemblance 
to O. major of the Lower Burlington limestone; but in the latter form 
the base is relatively narrower and of greater depth. They may also 
be compared with the Keokuk form 0. carinatus, from which it differs 
in the relatively broad crown and obtusely angular crest. 

Geological position and locality: The specific designation is given in 
henor of Dr. C. A. WHITE,~by whom the unique specimen described 
was found in the upper beds of the Kinderhook formation; Legrand, 
Marshall county, Iowa. 


ORODUS DECUSSATUS, St. J. and W. 


Pl. VI, Fig. 10-15. 


Teeth of small and medium size, attaining .75 inch in length, symme- 
trical though somewhat variable in form, laterally elongated, vertically 
arched, extremities slightly curved forward. Base comparatively shal- 
low, especially in the large median teeth, oblique to the crown, beyond 
the inner margin of which it is more or less strongly produced forming 
a wide, linear area, with angular lateral extremities, inferior surface 
smooth, beveled to the thin posterior edge, deeply channeled in front 
with a more or less well defined angulation or shoulder parallel with the 
coronal margin. The crown is moderately arched vertically, and pre- 
sents a large median cone, more or less eccentric to the middle, flanked 
by two to four smaller though well-marked denticulations in either 
wing, which regularly and rapidly diminish in size toward the extremi- 
ties, and which are ornamented, in the same manner as the principal 
cone, by a few very strong, rather widely spaced ridges converging 
towards the apices of the prominences, which latter are connected by a 
more or less obscure coronal crest; the vertical ridges are quite regular 
in the posterior face, but in the anterior, or more abrupt face, they 
irregularly bifurcate descending, each bifurcation bearing the delicate 
lateral decussations which constitute the peculiarly ornate characteris- 
tics of the form. The anterior teeth are much smaller, base proportion- 
ately deeper and narrower, generally more considerably arched, median 
prominence strongly produced inferiorly behind, lateral extremities 
rapidly attenuated, contour and ornamentation similar to the median 
teeth, with indications of basal plice, and varying in length from..15 to .5 
inch. Posterior teeth long, nearly linear,* depressed, crown slightly 
arched, principal cone submedian, obtusely conical or scarcely distin- 
guishable from the contiguous denticles, of which latter three or four 
occur in one wing and probably one or two less in the opposite extrem- 
ity, relatively large and radiatingly sculptured, as described above. 
The median prominence is often truncated from wear, but in the perfect 
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condition it is obtusely conical, as are also the lateral denticles; the 
entire surface of the crown may present a fine granulose punctation, 
generally, however, this structure is visible only in worn surfaces, the 
lateral extremities of the crown being enveloped in a polished enamel- 
like layer. 

The present form was first brought to our notice by Mr. SPRINGER, 
and subsequently Mr. WAcHSMUTH made interesting accessions to 
the material illustrating the species, from the same locality. It is dis- 
tinguishable from Orodus mammillaris, N. and W., with which it is 
somewhat closely allied, by the less regular and stronger radiating 
ridges in the coronal prominences, and which are more delicately decus- 
sated instead of being strongly beaded or nodose, as in that form. In 
their perfect condition the teeth of this species are amongst the most 
beautiful and highly wrought of the numerous species of the genus; 
and even when imperfect from long use or abrasion, they may be in 
most cases recognized from the above named species, and readily so 
from other species in the same and succeeding formations. 

Position and locality: Not uncommon in the lower fish-bed of the 
Kinderhook formation; Burlington, Iowa. 


ORODUS DADALEUS, St. J. and W. 
Pl. VI, Fig. 7, 8- 


Teeth somewhat variable in form, of medium or small size, attaining 
‘7 inch in length. Large median teeth laterally elongated, nearly 
straight, and moderately arched vertically. Base relatively shallow, 
obliquely expanded and rapidly beveled to a thin edge behind, the 
opposite side presenting a broad channel, which separates the plane 
inferior surface from the crown; the crown exceeds the root in breadth 
and hight, forming in the middle a strong symmetrical conical promi- 
nence, which is strongly distended toward the base behind and in front, 
where it terminates in a slight node, and is abruptly defined from the 
lateral wings, which extend on either side in nearly linear direction, or 
very gradually converging to the rounded extremities, which are slightly 
deflected posteriorly; the crest and apical point are submedian, or 
situated nearer the outer margin of the crown, more regularly and 
broadly convex posteriorly than in front, in the lateral portions of the 
crown produced into a series of well-defined tuberculations, which are 
ornamented with delicately decussated radiating ridges, two or three of 
which are continued downward from each cone and merged into the 
irregularly plicated or reticulated basal border. which is more coarsely 
developed in the outer margin and somewhat closely resembling the 
plicated basal margins in 0. plicatus ; the large central cone is beauti- 
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fully marked with delicate ridges radiating from the apex to about the 
middle, where they are interrupted and deflected, or replaced by inter- 
calated ridges, which are gathered in an elegant reticulated border at 
the base of the inner face, a slight mesial ridge ascending the outer 
face of the great cone, giving off at intervals a few lateral secondary 
ridges. A somewhat smaller variety, in position probably anterior to 
the teeth just described, varying from .15 to .5 inch in length, are 
recognized by their more strongly arched outline, the lateral wings 
often anteriorly deflected, root narrower and less obliquely produced 
along the inner margin, central cone relatively larger, and the denticu- 
lations of the lateral crests decreasing in number with the abbreviation 
of the lateral wings—otherwise presenting no marked contrast with the 
large median teeth. In the perfect condition the crown is enveloped in 
a firm, polished enamel-like layer, a fine punctation appearing in worn 
surfaces. 

In general outline the present form is somewhat like O. elegantulus, 
N. and W., of the Upper Burlington limestone, although a direct com- 
parison of the two forms discovers differences which widely distinguish 
them specifically, as remarked in the details of coronal sculpturing, 
which is much more delicately wrought. The dentition presents a simi- 
lar range of variation observed in the above and other species, while 
the persistency of the specific characteristics readily affords the means 
of identifying the isolated teeth from various parts of the jaws. 

Position and locality: Common in the lower fish-bed of the Kinder- 
hook; Burlington, Iowa. 


ORODUS MAJOR, St. J. and W. 


Pl. VU, Fig. 10. 


Teeth of large size, strong, symmetrical proportions. Lateral diame- 
ter of base equal to that of the crown, in depth exceeding the general 
elevation of the crown, but narrower, massive, moderately oblique, pos- 
terior angles sharply rounded, posterior face gently arched in both 
directions, with a more or less marked depression parallel with and just 
beneath the coronal border, anterior face moderately and broadly exca- 
vated, the shoulder beneath the coronal margin apparently obscurely 
defined, inferior surface gently arched vertically, and moderately bev- 
eled to the obtuse posterior margin, anterior and posterior surfaces 
coarsely roughened or pitted. Crown gently and regularly arched 
between the extremities, which latter are more or less curved forward, 
rising into a strong, obtusely conical median cone, which is somewhat 
strongly produced before and behind, and broadly rounded, rapidly 
narrowed to the nearly linear lateral extensions, which are abruptly 
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truncated or broadly rounded, strongly constricted basally, traversed 
by a low, undulated, obscurely defined median crest, which bears at 
irregular and infrequent intervals obtuse, or nearly obsolete, secondary 
prominences, from which descend obscure plicz, which bifurcate below, 
forming numerous vertical ribs in the region of the basal margins; the 
median prominence, as well as the lateral crests, is smooth, only the 
middle and basal portions of the crown are distinctly costate, the rela- 
tively narrower anterior surface is even less strongly folded, and the 
entire coronal surface is regularly and minutely punctate. Greatest 
diameter of medium-sized tooth about two inches, greatest hight of tooth 
.J5, antero-posterior diameter at base of median cone .70, breadth of 
lateral wings .45, greatest hight of crown .50, elevation near the extremi- 
ties .18; greatest thickness of root .40 inch. Other examples attain 
above three inches in length. 

The above species, of which we have examined but three or four 
representatives in the collections of Messrs. SPRINGER and WACHSMUTH, 
is one of the largest and finest of the genus, and the interest which 
attaches to these specimens is further enhanced by the fact that they are 
among the very few examples of ichthyic remains which the researches 
of the above gentlemen have brought to light in the Lower Burlington 
limestone. The specimens unfortunately are not perfect, although their 
state of preservation is such as to enable their form and superficial 
characteristics to be quite fully determined. The coronal region bears 
unmistakable signs of abrasion, by which the vertical rugee have been 
obliterated in the region of the crest, and consequently obscured in the 
basal portions; but their general form and direction is still discernible, 
and aid in the determination of the characteristics by which ‘the form 
is especially distinguished in the absence of the enamel layer and any 
delicate markings it may have preserved. 

These teeth have only remotely intimate resemblances with any of 
the numerous species of Orodus now known, bearing, perhaps, as close 
resemblance to O. ramosus, Agass., aS to any of its congeners from 
American localities. It has little in common, save the uniformly pune- 
tate condition of the abraded coronal surface, with the form so numer- 
ously represented in the Upper Burlington fish-bed, to which we have 
applied the name O. variocostatus, the coste being less widely and 
irregularly spaced, and the median prominence less prominently pro- 
duced. 

Position and locality: Rare in the Lower Burlington limestone; Bur- 
lington, Lowa. 
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ORODUS VARIOCOSTATUS, ST. J. and W. 
Pl. VII, Fig. 1-9. 


Teeth ranging from small to above medium in size, presenting con- 
siderable variation in form and coronal contour. Large teeth laterally 
elongated, extremities more or less curved anteriorly, generally inequi- 
lateral, gently arched vertically, Base moderately thick, more or less 
oblique to the crown, moderately excavated in the outer face, superior 
shoulder narrow but well-defined, posterior surface slightly arched in 
both directions, both faces coarsely roughened, inferior surface smooth, 
beveled to the obtuse posterior border in nearly the same horizontal 
plane as the crown, postero-lateral angles sharply rounded. Crown 
produced into a median, or generally submedian, turgid, more or less 
quadrangular or pyramidal, and often obtusely truncated cone, which 
is protruded beyond the basal line in front and behind, and well-defined 
from the lateral wings, which latter are also constricted basally, very 
gradually tapering toward the extremities, which are broadly rounded, 
and equal or slightly exceed the lateral extension of the base; the 
crown is traversed by an irregular, tortuose, usually obscurely defined, 
though sometimes sharply angular submedian crest, which is continued 
nearly to the apex of the principal prominence in some individuals, 
from which sharp or obtusely angular, very irregular and obliquely 
deflected costze descend to the basal margins, where they often form 
buttress-like supports, flanked by faint secondary ridges or bifurcations, 
which sometimes produce the appearance of rude basal folds; the 
median prominence is surrounded by similar vertical plicee, which, how- 
. ever, become obsolete before reaching the upper third of the cone, except 
the more or less prominent angular mesial ridge, which is generally 
discernible in either face, and often continued to the apical extremity in 
examples which have not been abraded; in some individuals the coronal 
carine present a vermiculose appearance, and are clustered at the base 
of the median cone ir an elegantly, though irregularly plicated belt. 
Teeth possessing ‘the above mentioned characters range in size from 
those above one inch in lateral diameter to small forms not exceeding 
one-fourth inch in length. With these more regular teeth there is found 
a variety represented by smaller teeth, which are especially distinguish- 
able by their abbreviated lateral extent, relatively greater antero- 
posterior diameter, and depressed summit. In some of the latter teeth 
the base is very strong and deep, and deeply excavated in the anterior 
face, the crown strongly produced in front, and gently arched along the 
posterior border, the median prominence very depressed, and occupying 
the greater portion of the coronal area, lateral extremities bearing one 
to three irregularly developed lobes, but in general appearauce and 
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surface markings intimately agreeing with the preceding variety, and 
varying in lateral diameter from .15 to .55 inch, (Pl. VII, Fig. 2, 3, 4.) 
Some of the latter may be individuals of the former variety, whose 
median prominences have been worn down by attrition; but it seems 
probable that the majority of them represent the dental armature of 
the posterior portious of the jaws, and that of the extreme anterior 
portion of the jaws may be represented by a peculiar form of small, 
proportionately slender, high-crested, strongly buttressed teeth, which 
bear some resemblance to the first mentioned variety, as shown in the 
illustrations, Pl. VII, Fig. 1 a, b. 


This interesting form is one of the most numerously represented in 
the Upper Burlington fish-bed. It is not apparently allied with other 
species from the same horizon, but a form occurs in the Keokuk lime- 
stone, originally described under the name of Helodus gibbosus, N. and 
W., (Ill. Rep. H, p. 79, Pl. V, Fig. 3,) which bears most intimate rela- 
tionship with the present teeth. Fortunately the collection of Mr. VAN 
Horne affords a fine large example from Hamilton, [inois, which, 
though slightly worn, exhibits the specific identity as also the true 
generic relationship of the original specimen above referred to, showing 
the latter to be a very worn tooth. Our collections from the same 
vicinity and from Keokuk and Bentonsport, Iowa, furnish several 
additional smaller specimens of the same form, so that now we have 
the means to institute a very satisfactory comparison between them 
and the form described above. The Keokuk form, while it exhibits 
about the same variability, is chiefly recognizable by its generally more 
robust proportions, thicker and more massive base, generally less atten- 
uated lateral extremities, less sharp crested vertical ridges and coarser 
punctation of the coronal surfaces. 


There are few species, the dental remains of which are so variable, 
that possess peculiarities which are so readily recognizable as those 
which facilitate the identification of the isolated teeth of the present 
form. Some of its variations are at first sight scarcely recognizable, 
and especially is this true of the small posterior (?) teeth, the depressed 
contour and broad, subcircular outline of which widely contrast with 
the large laterally elongated teeth. But in all varieties the same style 
of coronal ornamentation and form of base prevails, and a careful 
scrutiny cannot fail to reveal the same pattern of form, though modi- 
fied to a greater or less extent, according to the place the teeth held 
upon the jaw. 


Position and locality: This form is apparently confined to the fish- 
bed stratum in the Upper Burlington limestone, and its geographical 
distribution is probably as extensive as that of any other species of the 
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same horizon; at the numerous exposures of the horizon in Louisa 
“and DesMoines counties, Iowa, Henderson county, Illinois. 


ORODUS FASTIGIATUS, St. J. and W. 
Pl. VI, Fig. 1-3. 

Teeth small, robust, triangular in general outline. Base very oblique 
to the crown, thick, laterally expanded below, (in worn examples the 
margins are quite parallel or rounded) and slightly concave along the 
lower edge, lateral diameter little greater than the vertical, posterior 
face gently convex, opposite side more or less deeply excavated, with a 
well defined shoulder parallel with the coronal margin, inferior surface 
forming a rather wide, angular area, obliquely beveled to the posterior 
edge. Crown inbeveled below and sharply defined from the base, 
strongly arched vertically, rising into a high pyramidal prominence, 
flanked by the lateral wings, which are sharp-crested and marked upon 
either side by two or three angular vertical ridges which terminate 
below in nodose prominences, sometimes bifurcated, meeting in the crest 
where they sometimes produce obscure denticulations ; the median cone 
is flanked in the outer face by « very strong, angular buttress, abruptly 
descending and strongly produced towards the base, and ornamented 
with lateral ridges similar to those occurring in the lateral wings, 
besides being delicately marked with undulated rugz; the posterior 
face of the crown is also occupied by an angular, though less prominent, 
mesial ridge, which rises from a turgid basal prominence, and marked 
above by delicate decussations similar to those observed in the sharp 
crest of the lateral wings; originally the crown was acutely pointed, 
but in the larger number of specimens it is truncated, and in some 
examples it is reduced to less than half the original elevation. The 
coronal surfaces are uniformly enveloped in a dense, highly polished 
enamel-like coating. A specimen of ordinary size measures in greatest 
lateral diameter .25 inch, greatest antero-posterior diameter of crown 
16, hight of tooth-34 inch. 

The form here indicated is represented by numerous individuals in 
the collections from the Upper Burlington fish-bed horizon, and withal 
they present considerable individual variation, we have been unable to 
trace their specific identity with other forms known from the same 
localities. The peculiar form of the teeth strongly impresses one with 
the belief that they occupied an anterior position upon the jaws. But 
we know of no species whose median teeth can be satisfactorily identi- 
fied with those under consideration, while they vary in size and in 
certain coronal features among themselves to such an extent as appa- 
rently to justify the conclusion that they are specifically distinct from 
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their associates. In the depth and excavation of the outer basal region 
there is strong resemblance to Q. tuberculatus, N. and W.; but the 
coronal portion is so markedly different as to render their identity with 
that species hardly probable, and the peculiar pyramidally produced 
apex and strongly arched contour of the crown afford characters which 
may be relied upon in the determination of the identity of the individ- 
uals. 

Associated with the above mentioned teeth, there are a few individ- 
uals of the same general form, but which have their crests reduced to 
the condition of a smooth arched plate—indeed such as might be pro- 
duced by the wearing away of the crown to a line little above the basal 
margin. The individual variations of the latter teeth are almost as 
striking as are the differences by which they are distinguished from the 
teeth above described, and with which they are probably specifically 
identical. 

The Keokuk limestone fish-bed horizon also affords teeth which some- 
what closely resemble the present form, but which are in too imperfect 
condition for satisfactory determination. 

Position and locality : Common in the fish-bed of the Upper Burling- 
ton limestone, Louisa and DesMoines counties, Iowa. 


ORODUS CARINATUS, St. J. and W. 


Pl. V, Fig. 24. 
We have from the Keokuk limestone a couple specimens of a peculiar 
form of Orodus, which seems to be distinct from those with which it is 
associated at the same locality, and which are distinguishable by the 
following characteristics: Teeth of small size, a medium sized speci- 
men measuring in lateral diameter .13 inch, and in hight nearly .05. Base 
thick, obliquely produced behind, more or less arched vertically, anterior 
face moderately channeled, inferior surface relatively broad, both ante- 
rior and posterior faces marked by rather coarse vertical grooves or 
pits. The crown forms a very compressed, gently and regularly arched 
sharp-crested prominence, slightly overreaching the lateral borders of 
the base, and constricted before and behind, and occupied in either 
face by strong, buttress-like, laterally deflected carine, which culminate 
in the crest and give rise to a series of delicate tuberculations in the 
lateral portions; the posterior basal portion of the crown is further 
delicately ornamented by the peculiarly interrupted plice, such as char. 
acterize certain species of the genus, but the character of the opposite 
basal border is not satisfactorily exhibited by the specimens before us. 
The crown is remarkably thin, resembling in this respect Chomatodus, 
but its vertically ridged surfaces clearly indicate its generic identity 
with Orodus. 
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From 0. minutus, N. and W., with which it is most intimately allied 
of all its associates, it differs in the relatively thinner crown, also in the 
less numerous and stronger vertical ridges; but in the character of the 
basal plice it strongly resembles the above species. In O. minutus the 
vertical ridges of the crown show a tendency to decussate, recalling a 
similar style of coronal sculpturing observed in the form called O. ornatus, 
N. and W.; but in the present-teeth we fail to detect the slightest 
semblance of similar decussations, although it is barely possible they 
may have become obsolete from wear. Orodus parvulus of the St. Louis 
limestone, perhaps, bears the most striking resemblance to the present 
form; it is, however, distinguished by the slighter and more numerous 
vertical ridges, and deeper base. 

Position and locality: Rare in the upper fish-bed horizon of the 
Keokuk limestone; Bentonsport, Lowa. 


ORODUS NEGLECTUS, St. J. and W. 


Pl. VI, Fig. 26. 

Teeth of medium size, robust. Crown more or less strongly arched 
vertically and moderately so backward, culminating in an obtuse, 
swollen median prominence, at the base of which, in front, occurs a 
slight callosity, lateral portions marked by obscure mammilloid undula- 
tions with an indistinctly defined, angular crest, sharply constricted 
along the basal borders, from which ascend with more or less regularity 
strong vertical ridges; in worn surfaces the crown presents a coarsely 
punctate structure. Base oblique to the vertical plane of the crown, 
posterior surface slightly convex and forming a rather broad area pro- 
jecting behind and parallel with the base of the crown, deeply excavated 
in front, with broad beveled interior surface ; both sides coarsely rough- 
ened and pitted, inferior surface comparatively smooth. Greatest diam- 
eter .50 to .75 inch. 

The present form is apparently closely allied to the teeth described 
under the name O. variocostatus from the Upper Burlington, also O. gibbo- 
“sus (N. and W. sp.) of the Keokuk division ; it is, however, distinguish- 
able from those forms by the greater regularity of coronal contour, and 
the more regular disposition of the vertical ridges. 

Geological position and locality: It is a very rare form, only two speci- 
mens being known to us, one from an arenaceous bed in the St. Louis 
division of Monroe county, Ill., and the other (represented in Pl. VI, 
Fig. 26) was obtained by Mr. VAN HORNE, in the calcareous shales of the 
same formation at Pella, Iowa. 
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ORODUS PARVULUS, St. J. and W. 


Pl. VI, Fig. 6. 

The form for which we have proposed the above designation is rep- 
resented in our collections by two minute teeth, the perfect preservation 
of which, however, readily enable the determination of their affinities 
and distinctive peculiarities. The form may be distinguished from the 
species so numerously represented in the same horizon, O. plicatus, N. 
and W., by the marked dissimilarity in the outline and contour of the 
crown, which is thinner, more evenly crested; it is gently arched between 
the extremities, which latter are very slightly curved outward, slightly 
constricted basally, culminating in the middle in a well-defined, though 
not prominent median cone, the lateral wings, which are abruptly ter- 
minated at their extremities, are occupied by numerous, closely set, 
vertical or laterally deflected, bifurcated ridges, which terminate in del- 
icate tuberculations along the sharp crest. The base is nearly or quite 
equal to the lateral diameter of the crown, thin, deep, exceeding in 
depth the elevation of the crown, obliquely produced behind and broadly 
arched in both directions, anterior face broadly channeled and defined 
above by the well-marked superior shoulder, inferior surface narrow, 
beveled to the obtuse posterior border in nearly the same horizontal 
plane as the crown, postero-lateral angles sharply rounded, anterior and 
posterior faces dense, or delicately roughened or pitted. Lateral diame- 
ter of tooth .27 inch, hight about .08. 

The above form also bears a close resemblance to O. minutus, N. and 
W., of the Keokuk limestone; but the vertical ridges are stronger and 
less elaborately wrought, besides there is no indication of the presence 
of a delicately sculptured basal belt, such as occurs in the latter 
form. From 0. carinatus, also from the Keokuk, it differs in the rela- 
tively thicker crown, and more closely approximated, rounded vertical 
ridges. As in O. elegantulus, N. and W., of the Upper Burlington lime- 
stone, the vertical plicze terminate in the crest along its lateral exten- 
sions in minute tubercles, and the median prominence is also similarly 
marked by radiating ridges, but the latter are much stronger and fewer 
in number than those encircling the median cone in the latter species, 
while the crest is much more compressed antero-posteriorly, and the 
base proportionately much deeper. 

Position and locality: Rare in the upper beds of the St. Louis lime- 
stone; Alton, Illinois. 
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ORODUS TURGIDUS, St. J. and W. 
Pl. VI, Fig. 4,5. 

Teeth very small, robust, gently arched posteriorly. Base of mode- 
rate depth, less than that of the crown, as also its transverse and lateral 
diameters, moderately oblique, posterior face vertically arched in nearly 
the same plane as the posterior coronal slope, anterior face deeply chan- 
neled, shoulder of slight prominence, both faces coarsely punctate or 
roughened, inferior surface broad, smooth, and gently beveled to the 
sub-acute posterior margin, gently arched vertically, postero-lateral 
angles sharply rounded. Crown moderately and more or less regularly 
arched between the extremities, inflated below, inbeveled along the 
basal margins and sharply defined from the base, a strong turgid or 
obtusely conical, more or less eccentric median prominence occupying 
the middle region, the lateral wings regularly diminishing towards the 
extremities, traversed by an obtuse subcentral crest, interrupted by 
a few relatively strong tuberculations, from which descend one or two 
prominent vertical or diverging carinz, the median cone being appa- 
rently similarly though less strongly and more numerously plicated. 
The coronal surfaces, when perfect, enameled and highly polished. 
Lateral diameter of tooth about .17 inch, hight about .04. 

The form described is known by only two minute and somewhat 
worn teeth, but which are readily recognizable by the stout build and 
turgid median cone. It bears some likeness to O. plicatus, N. and W., 
with which it is most intimately allied, but apparently lacks the deli- 
cately plicated belt characteristic of that form, besides it is relatively 
much stouter. 

Position and locality: Rare, in the upper fish-bed of the Chester lime- 
stone; Chester, Illinois. 


OrRopus ALLENI, St. J.and W. - 


Pl. VU, Fig. 19. 


Teeth medium in size, laterally elongated, and strongly arched 
upward in the midddle. Crown moderately elevated, with an obtusely 
angular crest centrally traversing the lateral portions, the sides irregu- 
larly corrugated vertically, the median region occupied by an obtusely 
conical prominence, oval in outline, projecting forward and backward 
beyond the line of the lateral wings, bordered by numerous vertical 
folds similar to, though smaller than those in the lateral portions, and 

-which reach upward from the base half way or more towards the sum- 
mit of the cone; the surface is evenly and rather finely punctate, the 
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puncte being encircled by a slight rim or raised border—a not unusual 
feature in the surface structure of teeth of widely distinct families of 
Carboniferous Selachians. The base is thick, massive, nearly as exten- 
sive laterally as the coronal region, in depth somewhat exceeding the 
hight of the crown, from which it projects backward at a slight angle 
to the vertical plane, posterior face gently arched, postero-lateral angles 
sharply rounded, anterior face moderately excavated, inferior surface 
smooth, beveled ata slight angle to the horizontal plane, posterior m.ir- 
gin obtuse, anterior and posterior faces roughened by vertically disposed 
vermiculose markings. Viewed from above the crown presents a gently 
arched outline, the extremities directed forward, the transverse diame- 
ter equaling, if not exceeding the elevation of the same parts. Great- 
est length of tooth .87 inch, hight .38,-antero-posterior diameter across 
the median cone .30, greatest elevation of crown .17 inch. 

The present form is described from a specimen obtained from the 
upper portion of the Lower Coal Measures of Iowa, by Mr. J. A. ALLEN, 
to whom we have dedicated the species as a slight token of esteem. 
Not absolutely entire, it preserves the median cone and one of the lat- 
eral wings and base in a nearly perfect condition, enabling its distinctive 
characters to be tolerably clearly defined, as also a satisfactory compari- 
son with other forms. Of the Coal Measure Orodi, the above species 
bears closest resemblance to O.(?) corrugatus, N.and W.; it differs, 
however, from that form in the more prominent median cone, and fewer 
and proportionately stronger coronal corrugations. Its closest ally is 
found in a species from the Upper Burlington limestone, O. variocostatus, 
from which it is distinguishable by its more symmetrical form, relatively 
deeper and more massive base, and more regular corrugation of coronal 
surfaces. In consideration of its geological position, it deserves close 
comparison with the forms of Agassizodus from the same deposits; but 
its apparently equally strongly vertically plicated anferior and poste- 
rior coronal surfaces would seem to preclude its reference to that genus, 
while they suggest intimate relationship with typical Orodus. 

Position and locality: Upper part of the Lower Coal Measures ; 
Greene county, Iowa. 


GENUS AGASSIZODUS, St. J. and W. 
Lophodus, NEWBERRY and WORTHEN, 1870, Ill. Rep., Vol. IV, p. 360; not Lophodus, ROMANOWSEY, 1864. , 


Late in the autumn of 1873, one of the wrifers was favored with a 
communication from Prof. B. F. MupG&, Director of the Geological 
Survey of Kansas, in reference to the discovery of the remains of a 


* Disc. de queques restes de Poissons Fossiles, trouvés dans le calcaire carbonifére du Gouverne- 
ment de Toula. Par Hennadius Romanowsky ; Moscow, 1864. 
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remarkable fish, consisting of a part of the jaw preserving about three 
hundred teeth in their natural position, and which was obtained from 
Upper Coal Measure strata in Osage county, Kansas. Subsequently, 
or late in the following January (1864,) Mr. SPRINGER, while passing 
through Topeka, chanced to come upon another specimen, which he 
kindly forwarded to Cambridge, the examination of which, together 
with the fact that the latter specimen was derived from the same locality 
as that reported by Prof. MuDGE, led us to suspect that the two speci- 
mens might prove to be fragments of one and the same individual—an 
inference which was most conclusively confirmed not long thereafter, 
on bringing the two specimens together. The former proved to be 
about two-thirds the’ posterior portion of what appears to be the left 
ramus of the mandible or lower jaw, the latter apparently completing 
the anterior prolongation of the ramus, besides showing along the inner 
margin, though much displaced by compression, a series of teeth belong- 
ing to five or six of the anterior rows of the opposite ramus. But the 
posterior portion of the right ramus has been broken away, and it is 
apparent only a few teeth belonging to consecutive rows from the sym- 
phlysis backward remain of what constituted this side of the mandible. 

Considering the left ramus, which apparently presents quite the 
entire dentition of this side of the jaw, the specimen exhibits the pos- 
terior two-thirds, or the teeth from the first row in advance of the row 
of large median teeth, in the normal condition as refers to the natural 
reJative position of the rows; but in the anterior portion of the ramus 
the rows towards the inner margin have been displaced or crowded for- 
ward so as to give to the vertical or symphysial line a reversed deflec- 
tion approaching that of the postero outer dentary border. The above 
features of the ramus are well shown in fig. 1, Pl. 8, which besides show- 
ing the accidental displacement or spreading of the rows of teeth above 
alluded to, also shows the ramus much flattened, so as to obscure the 
convoluted inrollment, characteristic as well of the Cestracionts, giving 
to the jaw almost precisely the same appearance the spread-out diagram 
of the dental armature of Cestracion would present, as obtained by 
stripping off the teeth and spreading them upon a flat surface. Hence, 
in attempting the restoration, (PI. 8, fig. 22,) it is obvious that sufficient 
allowance may not have been made for the inrollment of the anterior 
portion of the jaw, thus producing an outline more obtusely angular in 
front than may have obtained in reality.. Yet, compared with the mod- 
ern Cestracion, the jaws of the remarkable fish under consideration 
were doubtless less acutely produced forward, and in this particular 
holding a mean between its modern representative and some of the Rays 
(e. g. Trigon) in the relative obtuseness of the anterior extremity of the 
jaws. But the resemblance here ceases. In all other respects, as the 
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form of the individual teeth and their arrangement upon the jaws, we 
observe unmistakable Hybodont affinities. 

The articular extremities of the jaw are not preserved, though frag- 
ments of the substance of the cartilage are scattered through the rock- 
mass upon which the teeth areimbedded. These cartilages were doubt- 
less comparatively thin, the outer and inner folds giving away to the 
pressure which flattened the rami, as shown in their present condition. 

The teeth are disposed in serial rows having a convoluted inrollment 
from the inner to the outer border, and gradually increasing in size 
from the posterior extremity to the row of large median teeth, anterior 
to which the rows as regularly diminish in size towards the symphysis. 
Posterior of the median row the ramus presents six to nine rows, the 
extra three rows apparently not reaching the extreme outer borders, but 
spreading over the inner portion of the jaw, the extreme posterior row 
diminished to half the vertical extent of the fourth in the series, the 
mature teeth of which present no perceptible difference, except in their 
diminished size, to the teeth of the otherrows. These teeth are remark- 
ably uniform in their shape. They may be described as laterally elon- 
gated, very slightly arched along the obtuse angle of the crest, and 
slightly curved forward, the anterior end perceptibly slightly more 
thickened than the opposite extremity, but without defined median 
prominence. The crown, therefore, is very uniform in proportions, and 
robust. The middle portion of the ramus is occupied by a row of pro- 
portionately very large teeth, which differ from the posterior teeth in 
having the outline of the crest quite strongly arched vertically between 
the extremities and produced into a strong, obtusely conical, eccentric 
prominence which culminates at a point more or less posterior of the 
middle of the tooth. It should be here stated that the teeth of the 
posterior contiguous row also show faint indication near their posterior 
extremities of an apical culmination, from which point the crown very 
slightly tapers anteriorly. The teeth of the anterior portion of the 
ramus are very similar to those situated posterior of the median row, 
and of which there are eight, possibly nine rows, gradually diminishing 
in size anteriorly, or in the reversed order to that mentioned above. 
The teeth of the row immediately in advance of the median row are 
distinguished from the teeth of the corresponding row next behind the 
median teeth, by their slightiy greater length and more slender propor- 
tions, very slight forward curvature, and the more marked definition of 
the eccentric apical culmination, which is situated about a third, or less, 
the distance from the posterior extremity. The teeth of the other rows 
do not show the latter feature so distinctly, though it extends to the 
third or fourth row, and in the latter there is a tendency to irregularity 
in the more central position of the obscure apical point. The teeth of 

—4 
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the several rows, as mentioned in connection with those of the posterior 
portion of the jaw, present but slight differences to one another, until 
reaching the extreme anterior rows, where they appear to assume irreg- 
ularities which give rise to considerable diversity, especially in the pre- 
sence in the extreme anterior row of minute, nearly circular teeth, 
which exhibit in the form of the crown and its sculpturing strong like- 
ness to Petrodus ; besides other scute-like and irregular forms, the posi- 
tion of which is not so clear, more particularly noticed further on. 

‘The single ramus above described shows about four hundred and fifty 
individual teeth, and inits perfect state there were probably not less 
than five hundred, or one thousand teeth for the entire mandible. 

Remarkable as this specimen is, showing as it does the nearly com- 
plete details of the dentition of the jaw, it unfortunately reveals no 
facts relative to that of the maxillaries or upper jaw, detached teeth of 
which, for all the aids afforded by the example before us, might be mis- 
taken for representatives of distinct specific forms. But it is a matter 
of much importance to the student of these remains, the discovery by 
Prof. TopD, in the shales of about the same stratigraphic horizon of the 
Upper Coal Measures of south-western Iowa, of a mass of detached 
teeth, occurring within so limited a compass and under conditions which 
leave little room to doubt but that they constituted the dental remains 
of a single fish. Prof. Topp obtained in all some two hundred speci- 
mens of individual teeth, the greater number of which are quite 
detached, though a few are still asscciated in rows and parts of series 
precisely as represented in the before mentioned specimen from Kansas. 
Unfortunately the existence of these interesting fossils was not made 
known sufficiently early to secure the entire set, as many, in fact the 
great majority of the teeth were lost by being concealed in the debris 
from the quarry, from which, indeed, many of the specimens here allu- 
ded to were rescued. Yet this collection, assuming that it represents 
the dental armature of one and the same individual, supplies, in part 
at least, exactly the data not exhibited in the previously noticed spe- 
cimen, inasmuch as the same sort of teeth are found amongst these 
Iowa specimens, besides other forms which it were difficult to account 
for on the ground of abnormal development, but which probably per- 
tain to the opposite or maxillary portion. of the jaws. While these 
materials afford additional data contributing to a more extended know- 
ledge of the somewhat variable dentition of this group, we are still left 
in doubt as to the character and the extreme extent of the variableness 
of the teeth which occupied the anterior and posterior portions of the 
maxillaries, as the collection last referred to affords no individuals of a 
kind of extremely acuminate teeth, examples of which have been dis- 
covered in the Upper Coal Measures of Illinois. 
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Generically considered, the teeth present closest affinities to Orodus, 
Ag., a group prevalent in the Lower Carboniferous formations. But 
the present group of teeth is distinguished by the prevailing promi- 
nence of the buttressed condition of the anterior coronal borders, and 
the relative uniformity or evenness of the posterior face, besides the 
relatively fewer rows of acuminate teeth, as inferred from this feature 
being so prevalent in all collections of Orodi, while the linear forms 
are least commonly met with. The teeth of the extreme anterior rows 
present the most marked divergence from the normal features just allu- 
ded to, assuming a more or less circular outline as seen from above, 
sometimes with the anterior face produced into a single more or less 
prominent buttress. The latter feature may be readily explained by 
examining the tooth figured Pl. 8, fig. 15, in which the extremity of a 
small linear tooth shows a tendency to throw off a pair of minute inde- 
pendent teeth whose anterior angulation correspond to the buttresses 
in the other portion of the crown. The variety assumed by the teeth of 
the extreme rows of the jaw, as they occur in at least one specific form, 
is partially shown in the figures PI. 8, fig. 15-20; of these, 15-17 pro- 
bably belonged to the maxillaries, 18-20 to the mandibles. The basal 
portion of the teeth would seem to partake to greater or less extent in 
the variableness observed in the coronal region: the normal teeth 
presenting a quite persistent uniformity in general outline and propor- 
tions, being more or less compressed antero-posteriorly and obliquely 
produced downward and backward, vertically arched below with a more 
or less prominent transverse ridge beneath the coronal border, extremi- 
ties angular, one or other (probably the anterior) more produced late- 
rally ; anterior face vertically concave, interrupted along the upper 
borders by the supports of the coronal buttresses which originate in 
the basal surface ; inferior surface well defined, flattened nearly in the 
same plane as the crown, with which it agrees in proportionate outline, 
though relatively narrower antero-posteriorly, plane or faintly chan- 
neled, smooth or obliquely striated, the striz or ridges being directed 
from the inuer margin obliquely ‘forward to the outer edge; either face 
of the base more or less deeply and irregularly pitted. The coronal 
region is enveloped in an enamel-like layer, and which is almost univer- 
sally of a light color, often a lustrous white, producing a marked con- 
trast to the black basal portion of the tooth, only rare examples obtained 
from pyritose shales having a uniform black color. In the details of 
coronal ornamentation, as well as those persistent proportional features, 
the various specific forms are recognized. 

Besides the teeth, there remain to be mentioned some peculiar little 
bodies which are intermingled in the mass of shale in which the teeth 
were imbedded, with fragments of the cartilages of the skeletal frame, 
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and which do not appear to be referable to the dentary system. ‘These 
bodies are exceedingly small, irregularly circular in outline, with a 
depressed convex coronal portion which rises into an eccentric acumi- 
nation or transverse ridge along one side, and delicately sculptured with 
irregular carine radiating from the apex towards the marginal borders. 
The base is sometimes slightly produced opposite the abrupt face in a 
thin border, and more or less concave below. There is great diversity 
of form, no two specimens presenting precisely the same shape, though 
all partaking ina general resembiance, and especially in the dark, horny 
lustre of the enameled crown, by which they are readily distinguishable 
from the teeth with which they are associated. It seems not improbable 
that these minute bodies constituted part of the dermal or shagreen 
covering of the fish. One of the better preserved of the scales is shown 
in fig. 21, Pl. 8. Often the long slope of the crown exhibits greater or 
less indications of abrasion in the smooth surface it shows, and which 
may indicate the relative position of the anterior and posterior sides. 

Neither of the remarkable suites of fossils noticed above furnish any 
clue to the nature of the dorsal fin defenses, if with such these fishes 
were provided. Remains of the firmer cartilages occur, which probably 
belonged to the supports upon which the teeth rested. These fragments 
are of variable thickness, portions from the dentary ridge of the jaw 
attaining a thickness of .40 inch, while fragments of what may have 
constituted the inner-fold or other less exposed walls of the jaw, are of 
extreme thinness, sometimes not more .05 inch in thickness. These 
masses appear to be composed, in the one case of an aggregation of 
semi-ossified particles, and in the latter of similar points presenting an 
elongated polygonal outline; the sutures between the hard parts are 
often filled by mineral matter, giving to the mass a minute reticulated 
or honey-combed appearance when the substance of the partially ossi- 
fied tissue has been dissolved away. 

The present group of teeth was first brought to notice by the investi- 
gations of Messrs. NEWBERRY and WORTHEN, published in 1870, in 
the preceding fourth volume of this Report, where it is designated under 
the generic name Lophodus. This term having been previously employed 
by Col. RomANOWSKyY to designate a group of.teeth from the Lower 
Carboniferous formations of Russia, and which are also common in the 
same deposits in Great Britain and America, it is obvious that the above 
name must give way. 

In the above mentioned volume, two species were described under 
the names L. variabilis, from the Upper Coal Measures near La Salle, and 
Orodus corrugatus, from the Lower Coal Measures near Alton, in this 
State. The latter, as suggested by Messrs. NEWBERRY and WORTHEN, 
is unquestionably generically allied to the teeth described under the 
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former name, the specimen figured (Vol. IV, Pl. ILI, fig. 18,) preserving 
four teeth of the median row, probably of the right ramus of the man- 
dible, or left maxillary, besides three successive rows of two and three 
teeth. Specifically, however, the latter species exhibits strongly con- 
trasted characters in comparison with the former, in the more tumid, 
spreading figure and the more elaborate tracery of the superficial coro- 
nal ornamentation. One of the specimens figured by Messrs. NEw- 
BERRY and WORTHEN, (PI. IV, fig. 11,) which is referred to the former 
species, exhibits in its lofty median summit, flanked by comparatively 
slender, diverging lateral prolongations of the crest (which converge at 
an angle of about 90°) a most striking contrast to the form generally pre- 
sented by the teeth of this species. Neither of the magnificent series 
of teeth from Kansas and Iowa, have representatives of the form here 
referred to; and yet, from the symmetrical form of this tooth, it seems 
very improbable that it is abnormal. It is possible that the anterior 
portion of the upper jaw bore a single row of these cuspidate teeth, or 
it may be the representative of a distinct specific form. The Iowa and 
Kansas specimens, above described, are apparently specifically identi- 
cal with the teeth here referred to. 

In a former volume of this Report, Messrs. NEwBERRY and WORTHEN 
described a toothunder the name Helodus denticulatus (Vol. I, p. 81, Pl. 
V, fig. 6,) which was reported from the Keokuk division of the Lower 
Carboniferous series. This unique specimen certainly possesses marked 
affinities with the teeth of the genus under consideration; indeed it- 
might readily be mistaken for an abraded tooth from the anterior por. 
tion of themedian row of acuminate teeth, showing the buttress-like pro- 
jectious in the anterior face, but possessing at the base of the posterior 
crown face, beneath the eccentric median cone, a protuberance or cal- 
losity, such as occurs in some forms of Helodus ( Lophodus, Rom.,) as well 
asin Orodus. Since the above description was published, we have had 
opportunity to examine large accessions illustrative of the ichthyic 
fauua of the Keokuk epoch, but without meeting a solitary companion 
to the tooth here referred to. This naturally suggests the possibility 
of some error in assigning the specimen in question to the Keokuk lime- 
stone. 

With the single exception just alluded to, the present genus would 
appear, for anything to the contrary furnished by present data, to be 
confined to the Upper Carboniferous or Coal Measure period in our 
earth’s history, in the lower and upper members of which examples are 
known to occur. It is not at all improbable, as suggested by Messrs, 
NEWBERRY and WORTHEN, that this group constitutes the representa- 
tive of Orodus in these horizons, since only a single form of the latter 
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genus has been noticed from the Coal Measures, (0. Alleni, St. J. and W.,) 
and this form may prove to belong to the present genus. 

In the dedication of this remarkable genus of Hybodonts to the mem- 
ory of Professor AGASSIZ, we but poorly, however appropriately, express 
our appreciation of the profound labors of the great naturalist in this 
field, and the impetus his researches gave to the cultivation of fossil 
ichthyology ; and, in no less degree, the affection of a pupil for his 
lamented preceptor. 

There remains to be noticed the following forms relating to the genus 
above described, of which it is thought there have already been deter- 


mined four distinct species. 


AGASSIZODUS VARIABILIS, (N. and W., sp.) 
Pl. VIU, Fig. 1-22. 
Lophodus variabilis, NEWBERRY and WOnrTHEN, 1870; Il. Rep., Vol. IV, p. 361. Pl. 4, Fig. 4,5. 11. 

The typical species upon which the genus was based, is that here 
referred to, and which was described from fragments of two teeth, and 
the nearly perfect specimen, fig. 11, Pl. IV, of the fourth volume of this 
Report. The two former specimens, figs. 4 and 5, respectively repre- 
sent unequivocal examples of teeth from the median and probably one 
of the anterior rows of the mandible of the same species as that to 
“which the great jaw specimens previously noticed belong; fig. 4 
showing the median prominence of the crown of the new tooth, as indi- 
cated by the unabraded state of the triturating edge, and tig. 5 pre- 
serving a fragment of the anterior extremity of a tooth probably refer- 
able to one of the anterior rows of the right ramus, as indicated by the 
direction of the oblique striation of the inferior basal surface. The 
tooth figured in Pl. IV, fig. 11, however, apparently presents the 
anomalous condition of a perfectly symmetrical tooth, the center of 
which is suddenly produced into a very strong, lofty, laterally com- 
pressed cone, the apex rounded from front to back, the angles present- 
ing a delicate cutting edge marked in the upper portions by the minute 
decussations or downward curved carinz common to the other examples. 
Towards the base in the antero-lateral portions of the cone, the crown 
is continued in a pair of lateral crests of apparently the same symmet- 
rical proportions, and which diverge forward and downward at an angle 
of about 90°. Only about one-third of their extent is represented in the 
figure cited, and which partake of the characteristic conformation of 
the more regular formed teeth. The lateral arms equal, at least, in 
length the entire elevation of the median cone, differing from the nor- 
mal appearance of the teeth of the lateral rows only in their compara- 
tively more slender proportions, being much compressed antero-posteri- 
orly, and the apparent obliquity of the anterior butteresses to the 


F VERTEBRATES. 319 


sloping crest line, though they are nearly vertical to the general hori- 
zontal plane of the tooth. The base presents the same outline as the 
crown, the comparatively thin lateral portions gradually expanding in 
thickness and depth posteriorly, terminating in an obtusely rounded 
angle behind, the inferior median portion being deeply channeled, the 
vertical or transverse striz becoming oblique when extended into either 
lateral prolongation. In the direction and contour of the anterior and 
posterior faces of the base, as also the lateral portions of the inferior 
surface, no essential differences are observed by which it might be dis- 
tinguished from the prevailing individuals. But in the symmetrical 
form of the tooth, as indicated not only in the coronal region, but also 
in the conformation of the inferior basal surface, there would seem to be 
strong evidence that there existed but a single row of these teeth and 
that this row was confined to the symphisis, the lateral wings resting 
respectively upon either ramus. As no similar shaped teeth are present 
in the mandibular specimen described at length above, it would seem 
apparent that, in case the present form belongs to the above species, it 
probably pertained to the upper jaw. 

On the position of the teeth upon the jaw, reference has already been 
made in the foregoing description. It remains to note in general the 
variability of the individual teeth, and to what extent it is dependent 
upon the relative position they occupied upon the jaw. In the rami of 
the lower jaw there occurs as many as eighteen rows of teeth, or eight 
at least anterior and nine posterior to the large median row, which 
latter possessed above twenty-five individual teeth, while the lateral 
rows ranged from forty to fifty and more, the posterior rows apparently 
possessing the larger number. The diminution in size consequently 
from the inner to the outer teeth of a row is very gradual, and the evi- 
dence afforded by the large, mature ramus from Kansas would seem to 
indicate the persistency of the teeth to an extent far in excess of that 
of the modern Cestracion, or even of the Liassic Hybodonts, the decidu- 
ous character of which, however, affords but a faint idea of the number 
of teeth shed from the jaws as compared with the comparatively small 
number permanently in use and in process of development at the same 
time upon the jaws. It is evident that both jaws of a mature fish 
probably possessed at least two thousand to two thousand five hundred 
teeth. It may be of some interest here to make some estimate of the 
probable size attained by this species. The common Cestracion of 
the Australian seas, one of the most nearly allied living representa- 
tives of these Carboniferous Selacians, presents the most accessible data 
upon which to base our calculation. Of the latter an individual thirty 
inches in length from snout to the caudal extremity, possesses jaws 
the mandibular portion of which are about four inches in length. 
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Assuming that the Carboniferous fish was of similar shape, which seems 
highly probable, that is remarkable for the breadth of the anterior or 
cephalic region, the mandibles of the ancient fish, which were near 
twenty-eight inches in length, would indicate a total length of from 
fifteen to twenty feet—truly formidable dimensions compared with 
the largest known individuals of the existing Cestraceonts.° 

The teeth of the posterior rows are generally distinguishable by their 
more robust proportions and the rounded extremities. Those of the 
anterior rows are appreciably more slender, their extremities more 
angularly terminated. Only the teeth of the median row are promi- 
nently acuminate, though the first contiguous rows either side present 
a partially developed eccentric cone. As seen from above, the teeth 
are slightly sigmoidally curved, those of the median row with the arch 
backward, while those of the lateral rows are slighly arched forward. 
In the relative number of buttresses in the anterior face there is marked 
- irregularity, the buttresses increasing in number in the same row with 
age, at the same time subject to numerical modification by accidental 
causes ; yet the extreme posterior rows appear to possess a relatively 
larger number of buttresses than the teeth of the corresponding rows 
in front, while there would also appear to be an irregular diminution in 
the number in the successive rows from the median row towards either 
extremity of the ramus. The same irregularity obtains in the dispo- 
sition of the buttresses of contiguous teeth in the same row, so that 
no two individuals present precisely the same details of superficial con- 
formation, although in general proportions and outline the most marked 
persistency prevails, which may also be applied to the lesser details of 
ornamentation. 

The examples given in illustration of the various forms of teeth from 
different portions of the ramus at the same time exhibit the details of ~ 
modification presented by the various individuals. We have included 
therein certain specimens found with the group of teeth discovered by 
Prof. TopD, which it is supposed probably belonged to the upper jaw 
These latter are represented by teeth which differ in certain particulars 
to such an extent as to present strong contrast to the teeth of the 
opposite jaw, as determined by comparison with the great mandibular 
- specimen from Kansas. The teeth here especially referred to are repre- 
sented in Pl. 8, fig. 6 and 7. The former, on account of its very eccen- 
tric median cone, is not comparable to the teeth constituting the median 
row of the lower jaw, which, as shown by comparing the Iowa and 
Kansas specimens, possess marked persistency in form and proportions ; 
it would therefore seem more probable that we have here a tooth which 
occupied a corresponding position upon the right ramus of the upper 
jaw. The latter specimen, fig. 7, also presents characters which appear 
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not to admit of its reference to the mandibular rows: no similarly 
shaped teeth occur on the lower jaw, their marked sigmoidal curva- 
ture, and the central position of the slight apical prominence, constitu- 
ting the chief distinguishing features. Their comparatively slender 
form would indicate that they belonged to the anterior rows, and it 
would seem very probable that they constituted the row contiguous to 
that of the median teeth of the right maxillary. In figures 15, 16 and 
17, Pl. 8, we may possess representatives of teeth pertaining to the 
extreme posterior rows of the upper jaw, since the mandibular speci- 
men from Kansas affords no similar teeth. On the other hand, the 
latter specimen exhibits teeth in the extreme anterior rows unmistakably 
like those represented in figures 18 and 19. 

The shagreen scales, and other semi-ossified fragments of the car- 
tilaginous jaws which pertain to this species, have been mentioned in 
the foregoing notice of the genus. 

Position and localities: So far as our data show anything to the con- 
trary, the present species avpears to be restricted to the Upper Coal 
Measure strata, in which position authentic specimens from the follow- 
ing localities have been obtained: LaSalle and Springfield, Illinois, at 
both places above the horizon of coal No. 9 of the Illinois section ; Fre- 
mont county, lowa; Osage county, Kansas. 


AGASSIZODUS VIRGINIANUS, St. J. and W. 
Pl. 8, Fig 23, a, b, c, d-. 


A unique specimen of a tooth discovered by Prof. J. J. STEVENSON 
in the Upper Coal Measures of West Virginia, seems to possess dis- 
tinctive features, as compared with the forms prevailing in the Coal 
Measure strata in the Mississippi valley, sufficient to establish its dis- 
tinct specific character. The tooth in question is small in size, half an 
inch in length, and about .30 inch in greatest hight. The crown is very 
stout in its build, slightly arched backward, the crest forming ap acute 
angle, and regularly rising into the somewhat prominent, slightly eccen- 
tric median cone, rounded and inflexed at the extremities ; the posterior 
face is considerably distended about midway between the basal line and 
the crest, and besides the sharp ridges descending from the faint sec- 
ondary cones half way to the base, and the delicate intermediate carinsw 
marking alike both sides of the crest, the inferior half of the surface 
is ornamented by delicate, wavy vertical lines; the anterior face pre- 
sents six buttresses, which are relatively strong, three in the long 
extremity, and two in the opposite extremity, with a wide space inter- 
vening between them andthe median buttress—the inferior half of the 
surface between the buttresses similarly ornamented as described in the 
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opposite face. The base is relatively shallow, stout, in depth about 
two-thirds the hight of the crown, and proportionately thick antero- 
posteriorly. 

The little tooth above described, which has apparently never been 
brought into use for triturating purposes, and therefore in perfect con- 
dition, probably belonged to one of the lateral rows, either anterior, or 
more likely posterior to the median row, and indicating a species in 
this respect quite strongly contrasting in its dentition to that previously 
noticed. However, the specimen may have belonged to a median row, 
but in either case its distinctive peculiarities are too marked to suggest 
identity with the other forms of the genus. It probably belonged to a 
young fish, else it represents a species which never attained the formi- 
dable size of the fish which bore the teeth of A. variabilis. 

Position and locality: From strata about 100 feet above the Mahon- 
ing sandstone, or lower part of the Upper Coal Measure series of the 
Appalachian region; near Morgantown, West Virginia. The above 
strata have afforded Prof. STEVENSON a few very interesting ichthyic 
remains, some of which are described in the present report. 


AGASSIZODUS SCITULUS, St. J. and W. 
Pl. 6, Fig. 16 a, b,c, d, 17 a, 18 a, b, c. 


This form is represented by very small and minute teeth prevalent in 
strata of the Middle Coal Measures, or upper part of the Lower Coal 
Measures, of which ouly a few detached teeth are thus far known to us. 
These would indicate some variableness in shape, but no more than is 
consistent with their relative position upon the jaws, and of which it is 
believed we have examples pertaining to the median and lateral rows. 
The superficial characters presented by the various forms at present 
kuown are illustrated in the figures in Pl. 6, aud need not be detailed 
in the text, further than to remark their distinguishing characters as 
compared with the previously noticed species. The teeth of the sup- 
posed median rows of this forin bear a somewhat close resemblance to 
the un:que Virginia example noticed in the foregoing description, only 
the coronal faces are more strougly ornamented, and the posterior face 
more gibbose and abruptly inbeveled to the basal line below. The 

_ opposite face between the prominent vertical buttresses exhibits traces 
of what appear to have been transverse striz; the latter feature is 
indistinctly shown in a group of three teeth from Iowa, although it is 
not represented in the figure given of the specimen, Pl. 6, fig. 17 a. 
The relative shallowness of the base (which is made to appear of greater 
depth than is- really the case in the figure just cited, as also in fig. 18,) 
in all these examples, together with their small size, distinguish them 
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from the teeth of A. variabilis, of the Upper Coal Measures. A tooth 
of one of the lateral rows, probably anterior of the median row, is 
illustrated Pl. 6, fig. 16 a, b. c, d, showing enlarged views of the vari- 
ous aspects of the tooth, which was also from Jowa, in a stratum a 
little above that whence the preceding specimen was obtained. While 
the figure 18 a, b, c, Pl. 6, shows a tooth obtained by Mr. FULLER 
from the shales overlying coal No. 5, near Springfield—a horizon proba- 
bly nearly corresponding to the lower coal bed of the Middle Coal 
Measures of the Iowa survey. 

We also possess an interesting specimen preserved in a nodule from 
Mazon creek, which apparently shows the remains of the entire cranial 
and jaw cartilages of a fish of the present species, but which is in so 
crushed and distorted a condition as to afford little additional informa- 
tion. From the size of the teeth and the traces of tlie extent of the 
jaw, there would appear to have been comparatively fewer rows than 
obtained in the species A. variabilis; but further than this the speci- 
men scarcely affords more than conjectural evidence on those more 
important details of the arrangement and character of the teeth of the 
opposite jaws. The cartilages present the appearance of minutely 
reticulated sheets, the substance of the semiosseous matter having been 
quite dissolved, leaving in relief the mineralized interstices, the aper- 
tures haying the same elongated outline described in connection with 
the cartilages of A. variabilis under the preceding generic notice. 

Position and locality: Specimens of the teeth of the above described 
form are known to occur in the lower strata of the Middle Coal Meas- 
ures of southern central Iowa, also in nearly the same or subjacent 
horizons of the Lower Coal Measures of Illinois, near Springfield, 
Bloomington, and Mazon creek, iu Grundy county. 


AGASSIZODUS CORRUGATUS (N. and W., sp.) 


PL. 8, Fig. 24. 
Orodus corrugatus, NEWBERRY and WORTHEN, 1870, Ill. Rep., vol. IV, p. 358, Pl. IL, Fig. 18, 18a. 
Our collections afford a few detached teeth from various localities and 

horizons, representative of the species formerly described by Messrs. 

NEWBERRY and WORTHEN under the name Orodus corrugatus, a brief 

notice of which is here offered. The original specimen was obtained 

from a position referred to the lowest workable coal bed of the Lower 

Coal Measures, near Alton, Illinois. Mr. FULLER obtained from the 

shales of coal No. 7, near Danville, a tooth of one of the median rows 

of the same species, while Mr. ALEX. BUTTERS procured from the roof 
of coal No. 5, near Carlinville, teeth also probably referable to the same 
species. But one of the most interesting discoveries in this connection 
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is that by Prof. MupGR, of.a tooth represented PI. 8, Fig. 24, from the 
Upper Coal Measures in the vicinity of Manhattan, Kansas. The latter 
specimen pertained to one of the median rows, and exhibits in the 
details of ornamentation and general conformation precisely similar 
features possessed by the original specimen ; the only dissimilarity is in 
the comparatively great elevation of the median cone. But we would 
hardly venture to place great stress on this character alone—indeed, the 
tooth from Danville presents an intermediate condition in this respect. 
Hence, it would seem highly probable that we already possess authentic 
evidence of tle extensive stratigraphic range of this species. 


GENus PERIPLECTRODUS, St. J. and W. 


Teeth symmetrical. Base more or less expanded laterally, or some- 
times very compressed, symmetrically inrolled jfrom within outward, 
sometimes embracing, as in the whorls of Natilus, again but gently 
arched vertically, the lateral edges beveled and grooved, inferior surface 
excavated. Crown consisting of a transverse series of strong median 
cusps, flanked by at least-a pair of small lateral denticles, one on either 
side, and which regularly increase in size from the outer to the inner 
extremity or with age; coronal cusps enameled, smooth or vertically 
striated. 

The marked resemblance in form of the teeth above indicated to the 
detached teeth of Plectrodus, Agassiz, of the British Upper Ludlow 
“bone-bed,” suggested the term by which they are here designated. 
But their mode of implantation and apparent succession is quite differ- 
ent from that of the Upper Ludlow teeth, the present teeth apparently, 
as in the Cochliodonts, constituting a complete row, in which only the 
coronal portion exhibits the individual elements and which are merged 
into a common basal support. Taking the coronal region, a single set 
of the transverse cusps, the large median cone flanked on either side by 
a small lateral denticle, and we have almost the counterpart of an indi- 
vidual tooth of Cladodus. But here the intimate resemblance ceases ; 
the basal region scarcely presents the least element in common with 
Cladodus, lacking the broad, posterior expansion—indeed the posterior 
face of the base more markedly suggesting the anterior aspect of the 
latter tooth. 

The symmetrical or exact vertical inrollment of the teeth would 
appear to indicate that they occupied an isolated position, either con- 
stituting the sole dental element of the fish by which they were pos- 
sessed, or restricted to some part of the mouth other than the maxillary 
elements; or, if associated with other and probably quite differently 
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shaped teeth, they may have occupied the symphysial position upon 
the jaws. 

Representatives of the genus have been found only in the Lower 
Carboniferous formations, which have afforded the forms noticed in the 
following descriptions. 


PERIPUECTRODUS WARRENI, St. J. and W. 


'Pl. 8, Fig. 25, a, b, e- 


The form here indicated is distinguished by its robust proportions and 
relatively large size. The basal portion is moderately expanded later- 
ally, the beveled superior edge nearly equal to one-fourth the transverse 
diameter of the tooth, slightly channeled, and rounded into the thick 
inferior edge, the surfaces roughly striato-punctate ; the lateral borders 
regularly and somewhat rapidly converge from the moderately produced, 
obtusely rounded postero-lateral angles towards the outer extremity ; 
the posterior face is relatively deep, nearly plane vertically, slightly 
arched inward laterally and below, and defined from the crown above 
by a faint shoulder, as shown in fig. 25c; the inferior surface presents 
a deeply excavated area, bordered laterally by the downward produced 
walls of the lateral borders, which is, however, concealed in a mature 
specimen by the inrolled anterior extremity, as seen in fig. 25c. A 
mature specimen exhibits at least seven transverse series of coronal 
cusps, of which the median one is very strong, rapidly tapering to the 
acute apex, slightly curved sigmoidally with the apex directed slightly 
forward, slightly compressed autero-posteriorly, giving an oval trans- 
verse section, with delicate cutting edges, and ornamented in both 
faces by numerous, delicate vertical coste, much as in Cladodus ; the 
lateral denticles, of which there is one on either side the great cone, 
from which latter they are quite detached, are relatively very small 
and similar in shape and ornamentation to the median cone ; the several 
sets of coronal cusps rise from transversely elongated coronal bases, 
which completely isolate the contiguous sets, but which are firmly con- 
nected with the basal portion without any visible suture or other line 
of demarcation. The specimen figured represents a large-sized speci- 
men, which, but for the abrasion of the anterior portion of the crown 
by which the cusps are more or less worn down, is quite entire. 

The collections afford above a score of examples of the above form, 
including specimens in various stages of growth, and some abnormally 
developed individuals worthy of particular notice. Amongst the latter, 
it is apparent that large and mature teeth sometimes produce extra 
cusps in the newer or posterior portion of the crown; or, perhaps, by 
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accident one set of cusps has been displaced or crowded to one side, 
thus destroying the perfect symmetry observable in_the normal con- 
dition, and sometimes two median cones are placed side by side or in 
alternating order. In certain examples of medium-sized teeth, which 
show only three or four sets of coronal cusps, the antero-inferior margin 
presents a broad, inbeveled area, in shape nearly correspondiug to the 
posterior face, and from its smooth condition appearing never to have 
been articulated or cemented to the teeth in advance, which must have 
preceded these more mature developments. The latter examples would 
seem to indicate that, by accident, perhaps, the dental plate sometimes 
presents two or more segments quite perfect in themselves, but parts 
of the complete series as represented by a perfect specimen. Again, 
in very young examples, showing three or four sets of cusps, we find the 
same proportions as are maintained in the older examples. But there 
occur in the collections very small specimens, showing as many as eight 
set of coronal cusps, completely inrolled or embracing, but with the 
cusps and lateral basal borders so worn down as to leave little room to 
doubt but that these minute examples are but part of the dental plate 
which has become detached from the newer or postericr portion of the 
series. This would indicate that a perfect, mature example may present 
all the way from eight to twelve, or even more, sets of cusps, but those 
of the anterior extremity being hidden from view by the inrollment of 
the older extremity of the plate. 

The present form is dedicated to the memory of an esteemed young 
friend and companion, Master WARREN SPRINGER. 

Position and locality: Upper Burlington limestone ; Buffington creek, 
Burlington and Augusta, Iowa. 


PERIPLECTRODUS COMPRESSUS, St. J. and W. 


Pl. 8, Fig. 26 a,b, c. 


The present form is represented by a unique and perfect specimen, 
discovered by Mr. VAN Horne. It is characterized by the extreme 
lateral compression of the base, the lateral walls of which are but 
slightly produced outward in their descent and relatively shallow, 
defining the lateral boundaries of the correspondingly narrow, deeply 
channeled inferior surface, and but moderately arched antero-posteriorly. 
The crown partakes equally in the lateral compression of the. basal 
region, the specimen showing four sets of cusps, of which the two ante- 
rior ones are much worn by attrition; the median cones are relatively 
very large, the long diameter of their elliptical transverse section 
extending in the direction of growth or antero-posteriorly, instead of 
trausversely as in the preceding form; they taper to the rounded apex, 
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with a faintly defined lateral carina in either face, but without visible 
Stiiation or other ornamentation, the anterior and posterior faces sharply 
rounded ; at the base in either side, sometimes nearly median but gen- 
erally slightly anterior to the median line, arise a pair of tumid, almost 
rudimentary lateral deuticles, which are not nearly as distinetly defined 
from the median cusps as in the preceding and following forms herein 
described. 

The tooth above described differs so markedly from the two other 
species of the genus at present known, as scarcely to need further com- 
parison ; while, in its general features, it presents unmistakable generic 
affinities with those more typical forms. 

Position and locality: Upper beds of the St. Louis limestone ; Alcon 
Illinois. 


PERIPLECTRODUS EXPANSUS, St. J. and W. 
Pl. 8, Fig. 27, a, b, c. 

The single example of the present form which has come to our notice, 
is distinguished by the great lateral expansion of the base, the gently 
beveled upper edges being grooved in a manner similar to that observed 
in P. Warreni, moderately arched antero-posteriorly, the anterior extrem- 
ity obtusely pointed, the posterior face of moderate depth, interrupted 
by a shallow median sinus defined on either side by tumid protuberances 
which converge into the acute postero-lateral angles; the inferior sur- 
face is somewhat deeply excavated, the concavity being transverse, the 
lateral walls not so conspicuous as in FP. Warreni. The coronal region 
preserves three set of cusps, the anterior ones nearly obsolete from wear, 
and which are characterized by the stout median cone, which is nearly 
circular in transverse section or but slightly compressed antero-poste- 
riorly, with extremely delicate lateral edges, and ornamented with 
numerous delicate, sharp, widely spaced vertical cost; the lateral 
cones, which are separated froin the base of the principal cusp by only 
slight intervening space, are exceedingly minute, rapidly tapering and 
recurved, and orvamented similarly to the median cone. 

The unique example shows the two posterior set of coronal cusps in 
perfect state of preservation as to abrasion, but the median cones are 
broken off so that their entire length and shapeis not shown. The form 
bears closest resemblance to P. Warreni, described from the Upper 
Burlington formation, from which, however, its extreme lateral expan- 
sion and relatively shallow base readily distinguishes it. 

Position and locality: Lower fish-bed of the Chester formation ; 
Chester, Illinois. 
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GENUS STEMMATODUS, St. J. and W. 


Amongst the collections from the Upper Burlington limestone, our 
attention was first drawn to a group of teeth, quite numerously repre- 
sented, but of so anamolous and withal variable character as seem- 
ingly to indicate representatives of several distinct though closely allied 
generic groups. Subsequently, however, we have had opportunity to 
examine a fine lot of these remains in the collection of Mr. SPRINGER, 
from a single locality, but all as detached or isolated teeth, which has 
resulted in the conviction that they all probably belong to a single 
genus, and of which there would appear to be several kinds, varietal or 
specific. As to the character of these latter forms, whether they merely 
represent the variableness of the dental elements according to the rela- 
tive position of the teeth, or really indicate specific distinctions, may 
remain an open question so long as our material consists of these isola- 
ted elements of the dental armature. 

These teeth may be arranged under at least two typical subgroups, 
which, taken by themselves separately, would appear to offer distinc- 
tive features sufficient to suggest their possible generic distinctness ; 
but, as we shall attempt to show, these subgroups seem to be connected 
by a most varied and almost complete gradation, as shown by a large 
suite of specimens exhibiting the intermediate stages almost uninter- 
ruptedly. The first of these subgroups above alluded to may be repre- 
sented by teeth possessing the following general features: Teeth, as 
seen from above or below, triangular in outline, the anterior extremity 
forming the more or less acute, rounded angle, one or other of the late- 
ral margins exceeding in length the opposite side, therefore conclu- 
sively showing that there were rights and lefts, whether associated in 
pairs or greater numbers. The basal portion is but slightly produced 
beyond the coronal region anteriorly and laterally, is generally rounded, 
possibly by abrasion, into the inferior surface, which latter presents a 
slightly arched outline between the front and posterior extremities, 
plane or slightly concave laterally. The crown consists: of three or 
more longitudinal rows of stout, depressed denticles; which originate 
near the anterior extremity, gradually diverging and increasing in size 
posteriorly, the individual cusps of the various rows alternating, their 
apices directed backward, and in worn specimens, especially towards 
the front, scarcely individualized on account of the attrition to which they 
have been subjected while in use ; the perfect cusp is more or less com- 
pressed antero-posteriorly, with more or less well-defined lateral angles or 
cutting edges, and striated as in Cladodus ; the posterior ones are much 
produced backward, projecting far beyond the posterior basal border, 
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from which the crown is defined by the more or less distinct termina- 
tion of the enamel layer. See Pl. 8, fig. 30. 

The second subgroup alluded to above, is represented by compara- 
tively simple teeth, in which the basal region is much narrower, though 
probably presenting much the same contour as in the preceding teeth, 
but generally being worn to a rounded ridge below, gently arched 
between the extremities, and surmounted by a single row of coronal 
cusps, which in shape and succession are much like one of the single 
rows in the teeth above noticed. See Pl. 8, fig. 37. 

The intermediate forms, or those connecting the extremes above 
described, are represented by (1) teeth possessing basal features gene- 
rally preserved in the condition last noticed above, but which when per- 
fect show a more or less deeply excavated inferior surface, bounded by 
the walls of the lateral margin, and terminated anteriorly in a down- 
ward produced process, the crown occupied by two rows of teeth, the 
cusps depressed and irregularly alternating. See Pl. 8, fig. 32. (2.) 
Teeth, represented in fig. 33, Pl. 8, in which the two rows of cusps are 
less individualized, seeming to originate in a single row towards the 
extreme front, though probably the two rows becoming merged in widely 
spaced irregular alternating order, such as is maintained throughout 
the crown in (3) the variety represented in fig. 35, Pl. 8. The latter 
teeth are also apparently in pairs, but those represented in figs. 32, 33, 
appear to be symmetrical and therefore may have occupied a median 
position. 

As to the nature of these little dental bodies, whether they pertained 
to the jaws or other parf of the mouth, it may not be possible conclu- 
sively to decide. They may have occupied the tongue or back part of 
the roof of the mouth, a supposition suggested at least by their resem- 
blance to the dental plates of some of the Devonian ganovids, e. g., 
Dipterus ; while, on the other hand, they are not so strikingly unlike 
the dental armature occurring on the jaws of Ceratodus. But the latter 
suppositions, again, seem less probable on account of the occurrence 
ainongst these remaius of apparently symmetrical teeth, so that, were 
they referable to the maxillary elements, they must have occupied 
the extreme anterior portion of the jaws, and hence indicating a fish 
whose jaw extremities were not edentalous. In the former position, 
they may have occurred in pairs or threes, as also in case they belonged 
to the anterior or symplysial region of the jaws. 

The several more or less distinct forms thus far observed are further 
noticed below, where the several varieties are designated by a provi- 
sional term, in the absence of data showing their true character and 
relationship. 
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STEMMATODUS CHEIRIFORMIS. 


Pl. 8, Fig. 30 a,b,c. 

Under this term is included the form represented in the above referred 
to illustrations, teeth which exhibit the extreme development of goronal 
cusps, of which there are from three to four rows—the outline, as pre- 
viously stated, being triangular, with one or other of the lateral margins 
considerably more extended than the opposite side, thus producing an 
unsymmetrical figure suggestive of the lateral position of the tooth or 
its association with one or more companion teeth. The basal portion 
has already been described; it deserves mention, however, that this 
portion of the tooth, as shown in the several specimens, is more or less 
modified by accidental causes, so that none of the specimens may 
exhibit a perfect individual in this respect. But in the coronal region, 
save what is due to attrition while the teeth were in use, there is quite 
persistent uniformity in the number and disposition of the cusps and 
rows. A specimen of medium size, as that figured, shows seven cusps 
in the longer marginal row, five in the shorter or opposite row, and six 
in the median row. In all these specimens the first three or four cusps 
of each respective row in the anterior portion of the crown, seemingly 
present a disproportionately small size as compared with those in the 
posterior portions of the tooth; but this may be attributable, in part at 
least, to abrasion by which the anterior cusps have been reduced in 
size, appearing as mere tuberculose prominences. In the larger and 
more perfect posterior cusps, the form is moderately compressed antero- 
posteriorly, rapidly tapering to the acutely rounded apex, the lateral 
angles sharp, and both faces marked with numerous, sharp vertical 
cost, those in the posterior face being relatively finer. In the majority 
of specimens, perhaps, not a vestige of the coronal ornamentation 
remains, and in some examples the cusps are so worn down throughout 
as to give to the crown a striking resemblance to the teeth of Ctenodus, 
which they also recall in shape. The specimen shown in fig. 29, Pl. 8, 
is probably a very eccentrically developed tooth referable to the present 
form. 


STEMMATODUS BIFURCATUS. 


4 Pl. 8, Fig. 31a,b,c- 

The singular form here indicated is represented by a unique speci- 
men. In shape it is like that above described, possessing three rows of 
coronal cusps in the anterior half, but the median row suddenly termi- 
nates with the fifth cusp, the two lateral rows being continued poste- 
riorly in independent rami, bearing respectively eight and nine cusps, 
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which latter, though forming but a single row, are somewhat irregular 
in their disposition or alternating from side to side, instead of forming 
a direct line. Taking into view the posterior rami of this tooth, there 
is no perceptible distinction between them and some of the irregularly 
single-crested teeth noticed further on. The crown is worn, and although 
the shape of the cusps is well preserved, there remains no trace of the 
vertical cost or other ornamentation. 


STEMMATODUS BICRISTATUS. 


Pl. 8, Fig. 32, 33, 35. 

Of the present form the collections contain several specimens, that 
illustrated in fig, 32 being a very small individual but in a more perfect 
state of preservation than its associates, which latter are much worn, 
the basal region rarely indicating its true contour. In the perfect con- 
dition, the teeth present a postero-anterior elongated outline, the base 
slightly expanded laterally beyond the limits of the crown, and pro- 
duced downward forming the rather strong lateral walls of the excava: ~ 
ted inferior surface, the anterior extremity considerably produced down- 
ward in a laterally compressed wedge-shaped process, between which 
and the tumid posterior extremity the outline is moderately arched 
upward aud rounded into the posterior coronal face; a faint median 
ridge extends from the anterior process into the inferior basal area, 
which is also irregularly pitted. The coronal region is occupied by two 
slightly sinuose rows of cusps, of which latter there are respectively 
seven and eight in one or other row, depressed and quite regularly suc- 
ceeding and increasing in size from front to rear, but without visible 
ornamentation; the rows are separated by a deep, angular median 
groove, and seem to originate in a single primary cusp at the anterior 
extremity, the cusps of the respective rows are arranged in an irregular 
alternating order. 

A variety apparently of the same form is represented in fig. 33, PI. 8, 
in which the principal dental plate, though much worn, exhibits quite 
the same characters, the only observable difference consisting in the less 
distinct individualization of the rows of cusps, which are more crowded, 
and towards the posterior extremity an extra denticle is developed in 
one side, which was probably succeeded by others—the extreme posterior 
portion of the tooth being broken off, so as not to show a third row of den- 
ticles if such existed. But the most remarkable feature of the specimen 
is the possession or association with a pair of very small, similarly 
shape:l dental plates, one on either side of the extreme anterior extrem- 
ity, between which accessory teeth the principal plate seems to have 
been wedged from below, but with which they are apparently firmly 
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welded. The relative position of these accessory teeth is shown in the 
figures. In shape they are not unlike worn examples of the Jarge tooth 
to which they are attached, and though firmly cemented where they 
impinge upon the central tooth, their basal outline is perfectly pre- 
served by the presence of the deep groove shown in the side view of the 
specimen; they are much worn, and the character of the coronal region 
is consequently indistinctly shown ; there would appear to be but a 
single row of cusps, such as obtains in the variety illustrated in fig. 37, 
Pl. 8, an extremely abraded individual of which these accessory teeth 
strongly resemble. At all events, we evidently here possess an inti- 
mation of the relative position of three individual dental plates, since 
it is difficult to conceive accident could have any share in their so sym- 
metrical disposition; and, further, if seems very probable that the inti- . 
mate relation of two quite distinct varieties is hinted at at least. 

One of the most common varieties contained in the collections is that 
represented in fig. 35, Pl. 8, a form which.it is not always easy to dis- 
tinguish from the middle tooth of fig. 33. These teeth, however, 

_always appear to be rights and lefts, as shown by the curvature in their 
outline viewed from above. The basal region does not differ from that 
of the tooth alluded to, but the crown preseuts a double row of alterna- 
ting cusps, but which are so intimately associated as scarcely to indicate 
their real character, aud which in the anterior portion of the crown 
become stiil less distinct and finally merge into a single row towards 
the extreme front. The unsymmetrical form of these teeth readily sug- 
gests their identity with the accessory teeth in the specimen above 
referred to. The latter form is quite variable in the minor details of 
size aud the number of cusps along the crown, but not to the same 
extent as occurs in the form representing the median tooth, fig. 33, 
isolated examples of which, or those in which the accessory teeth have 
become detached, show the cusps originating anteriorly in a single row, 
diverging into two rows in the middie, and towards the posterior extrem- 
ity presenting three such rows of cusps 


STEMMATODUS SIMPLEX. 


f Pl. 8, Fig. 36,37. 

Teeth represented by four examples, showing similar outline to the 
varieties last noticed above, apparently symmetrical, and in which the 
cusps are arranged quite regularly in a single row. The tooth fig. 36, 
which preserves the enamel, shows no trace of striz, from which it is 
inferred the cusps were smooth. The specimen just referred to’exhibits 
the anomalous feature of the budding of an accessory arm bearing three 
cusps, from one of the lateral surfaces about midway between the 
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extremities. This accessory branch is unmistakably firmly attached to 
the parent body, there being not the faintest trace of suture or other 
indication of its independent origin. The specimen is unique in this 
respect, though recalling the appearance of the tooth shown in fig. 33; 
but no similar detached teeth have as yet been found—the oblique 
direction of the cusps of the accessory branch, which appear nearly at 
right angles to the direction of those in the principal plate, would at 
once attract the attention in case they are hereafter discovered. 

A specimen of the form under consideration, in which a portion of 
one of the lateral faces has been broken away, reveals something of the 
internal structure, or sufficient to show that in the dentine portion of 
the tooth the individuality of the cusps is maintained nearly to the - 
inferior plane of the base, presenting a segmented condition, which is 
quite concealed by the external coating of enamel in the crown and the 
density acquired by the exposed portion of the base. Were these den- 
tal plates always found in the symmetrical condition of the specimen, 
Fig. 37, the question might arise whether they are referable to the den- 
tal apparatus of the fish, but pertain to the dorsal defense and akin to 
the segmented defensive spine originally described by Dr. LEIDY under 
the generic name Hdestus, which they also somewhat intimately resemble 
in general shape. 


STEMMATODUS SYMMETRICUS. 


Pl. 8, Fig. 28. 

A form, of which we have seen very few examples, represented by 
very small teeth, having the lateral diameter equal to or exceeding that 
from front to rear, and nearly symmetrical in shape. The basal region 
is considerably produced laterally, beveled above to the lateral edges, 
which are sharply rounded and rapidly converge towards the anterior 
extremity from about the middle, whence posteriorly they are nearly 
parallel or but slightly diverge; in front the superior borders are marked 
by a pair of lateral and median folds, the inferior surface presenting an 
elliptical outline, moderately excavated and defined by the strong, 
obtuse anterior and posterior border, sometimes arched downward lat- 
erally, as shown in the specimen figured. The coronal region presents 
two rows of cusps, which gradually diverge posteriorly, the cusps in the 
respective rows irregularly alternating, and regularly or irregularly 
increasing in size posteriorly—the specimen figured shows five and six 
in each respective row, depressed, the posterior ones strongly produced 
beyond the basal line; the cusps are moderately compressed antero- 
‘posteriorly, sublenticular in transverse section, with sharp lateral angles, 
which rapidly converge towards the sharply rounded apex, the anterior 
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face occupied by relatively strong, sharp vertical costa, which in the 
opposite face are much less strongly marked. 

The very few specimens of the present form indicate considerable 
individual variableness, and which, it is interesting to note, is precisely 
of the nature observed in other forms of the group, as in that cited in 
connection with S. cheiriformis, wherein in one or other, or both, of the 
rows the cusps present the appearance of arrested growth near the mid- 
dle of the tooth, thence continued by disproportionately large cusps. 
So far as refers to the coronal elements there is much similarity to the 
form described above under the name S. bicristatus, though the rows 
diverge more rapidly posteriorly, in which respect they recall a pair of 
the rows in the form S. cheirifornuis, as also in the shape of the cusps, 
the costation of which, however, is stronger. 

Position and localities: Ail.the above described forms occur in the 
fish-bed of the Upper Burlington limestone, intermingled with the 
various other remains of fishes peculiar to this horizon; Buffington 
creek, Burlington and Augusta, Iowa, the former locality affording the 
majority of the specimens, and all those, with a single exception, 
employed in the illustrations. 

The Keokuk limestone. has afforded a few examples of the present 
group of teeth, but the specimens, unfortunately, are in so imperfect 
a state of preservation as scarcely to permit of satisfactory compari- 
son with the Upper Burlington forms. There occur amongst these 
specimens apparently the same varieties as noticed in the preced- 
ing descriptions, though the teeth resembling 8. cheiriformis are most 
common. but the Keokuk specimens of the latter type seem to have 
the cusps more erect and arranged in three or four rows, and the basal 
region would appear to. be shallower. It is, therefore, very probable 
that a suit of well-preserved specimens of these teeth would show dis- 
tinctions of specific value. The cheiriform examples are labeled S. 
Keokuk. All the Keokuk specimens are from the vicinity of Warsaw, 
Illinois, Keokuk and Bentonsport, Lowa. 


STEMMATODUS COMPACTUS, St. J. and W. 


Pi. 8, Fig. 38, a, b, c. 

Tooth very small, robust, long-elliptical in outline viewed from above. 
Base deep, lateral walls slightly converging in their descent, laterally 
compressed in front and produced downward into a process, posterior 
extremity rounded, inferior surface moderately excavated and forming 
less than half the antero-posterior diameter of the entire tooth. Coro- 
nal region moderately produced laterally, though the longer axis extends 
antero-posteriorly, and occupied by a single median row of depressed 
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cusps, which regularly increase in size posteriorly and as regular in the 
order of their succession, the posterior one produced nearly its entire 
length beyond the basal border; the crown is enveloped in a polished 
layer of enamel, the cusps are apparently destitute of ornamentation. 

A solitary specimen is all we possess from which to recognize the 
above described form, but which is amply sufficient to show its distin- 
guishing features in comparison with the previously noticed forms from 
the Upper Burlington formation. Of the latter, that described under 
term S. simplex most intimately approaches the form here indicated. 
But the present tooth is distinguished by its more compact, robust build, 
and especially by the more produced lateral borders of the crown, and 
proportionately deeper base. 

Position and locality: Lower fish-bed of the Chester formation ; Ches- 
ter, Illinois. 


Genus LEIODUS, St. J. and W. 


Teeth of medium and small size, in general form like Orodus. Crown 
more or less arched laterally and vertically, basal margins constricted 
and sharply defined from the base, culminating in a more or less pro- 
duced apex with obscurely defined lateral crests, convex in either face, 
the anterior face generally produced or buttressed beneath the median 
cone, and both faces occupied by comparatively faint, simple vertical 
sulci, which sometimes extend to the crest, producing obscure secondary 
prominences; surfaces generally smooth, polished, punctate, and some- 
times, especially in immature teeth, verrucose or reticulately roughened 
in the basal margins. Base, as in Orodus, relatively deep, gently con 
vex behind, concave in front, with a more or less prominent shoulder 
above parallel with the inferior coronal margin. below obliquely beveled 
to the inferior edge. 

The teeth here referred to are closely allied to Orodus, from which they 
are mainly distinguished by the comparative smoothness of the coronal 
surfaces, which are simply and generally obscurely lobed, or quite plain, 
instead of being corrugated. And the apparent diversity in the form 
of the teeth from different parts of the jaws, indicates a much more 
varied dentition than obtains in Orodus, in this particular approaching 
the modern Cestracion. The following are the sole species as yet indi- 
cated. : 
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LEIODUS CALCARATUS, St. J. and W. 
Pl. VII, Fig. 11-18. 


Teeth variable in size and form, and separable into three or four 
varieties, which, however, are not persistent, blending into each other 
by almost imperceptible gradations, but which may be distinguished 
under three heads, (posterior, median and anterior teeth,) according to 
their supposed position upon the jaws. Of these the median teeth are 
the largest, presenting a massive build and a somewhat strongly arched 
outline; base as long, and more or less oblique to, the crown, deep, 
thick, angular in outline, deeply channeled on one side, with a more or 
less angular convexity occupying the opposite side, both sides coarsely 
roughened and vermicularly pitted, inferior surface smooth, and 
obliquely beveled to an edge along the inner margin; crown generally 
strongly arched vertically, sharply constricted basally, rising into a 
more or less tumid, eccentric prominence, which is more or less pro- 
duced inferiorly in the outer margin, surmounted by a slightly recurved 
acute apex; lateral wings gradually narrowed towards the extremi- 
ties, which are obliquely truncated or rounded, and usually slightly 
eurved forward, more or less undulated along the margins, with an 
obscurely defined median crest, surfaces nearly equally and regularly 
convex vertically, obscurely and irregularly lobed, with one to three or 
four narrow vertical sulci in one or other extremity, giving rise to an 
annulated appearance and faint secondary cones in the crest; basal 
margins marked by more or less numerous, faint rugee—otherwise the 
coronal surfaces are smooth and finely punctate. From individuals 
possessing the above characteristics there seems to be a gradation into 
smaller forms, some of which are of minute size, and which are readily 
recognizable by the extremely produced, slender, eccentric cone, which 
latter is also more or less deflected laterally, as well as recurved, more 
strongly produced basally in front, and seldom, if ever, lobed, though in 
in the larger individuals the lateral extremities are faintly undulated ver- 
tically, in the smaller ones laterally abbreviated, and the apex less eccen- 
trically produced; in other respects presenting a community of characters 
which intimately connect them with the larger teeth. A third form, 
which may have formed the posterior rows, is represented by individuals 
differing in no respect from the median teeth, except in the truncated 
or obtuse cone and depressed lateral wings. A fourth and sparsely 
represented variety is distinguished by the rather elevated, sharp- 
pointed, antero-posteriorly compressed crown. Coronal surfaces envel- 
oped in a thin, polished enamel-like layer, and very faintly verrucose ; 
in worn surfaces the punctate structure is much more distinet, and in 
immature teeth the crown presents an elegant verrucose or roughened 


VERTEBRATES. 337 


appearance. In transverse diameter the teeth range from less than .15 
to 1.05 inch. 

The varied dentition indicated by these teeth renders this one of the 
most interesting of the numerous Orodont species occurring in our 
Carboniferous rocks. In the mature or larger teeth, the coronal lobes 
approach more nearly the condition ascribed to Orodus, while in the 
small teeth, with the exception of the acutely produced median cone, 
the superficial characters even more resemble certain forms of Helodus, 
or the small teeth of certain Psephodi. In their diversity they recall 
the dentition of Cestracion—the small, acutely conical teeth correspond- 
ing to the prehensile teeth in the anterior part of the mouth, while the 
posterior teeth become less and less prominent and acutely apiculate, 
until reaching the low, obtusely conical or depressed teeth which com- 
posed the rows in the posterior portion of the jaws. 

The collections from the Keokuk limestone also afford a few examples 
of teeth, which are indistinguishable from the Burlington specimens, 
except that they are apparently more coarsely punctate. Our series of 
these specimens is so small, however, as not to exhibit their distinguish- 
ing characteristics, if such they possess, by which they may be recog- 
nized from the form described above, though they may be indicated 
provisionally by the name JZ. grossipunctatus. The latter specimens 
occur in the Keokuk fish-bed horizon at Keokuk, Iowa, and Warsaw, 
Illinois. 

Position and locality: Not uncommon in the fish-bed of the Upper 
Burlington limestone; Louisa and DesMoines counties, lowa; Hender- 
son and Warren counties, Illinois. 


GrENus DESMIODUS, St. J. and W. 


Teeth occurring in series or rows extending from the inner to the 
outer border of the jaws. Individually the teeth are of small size, 
robust. Crown laterally elongated, more or less strongly arched verti- 
cally, culminating in a strong, subconical, median prominence, which is 
strongly buttressed in the outer or concave face by an angular vertical 
ridge, laterally flanked by the obtusely angular crests, which are more 
or less strongly denticulated, inner fave more or less regularly arched 
in both directions, anterior face gently concave or plane vertically, more 
or less strongly produced along the basal line in the median region, 
extremities rounded, basal borders inbeveled and occupied by a simple, 
wide coronal fold, which slightly overlaps the produced borders of the 
superior coronal region; surface polished, smooth or delicately marked. 
along the crest by sharp thread-like cost, and in the edge of the coro- 
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nal fold exceedingly delicate strie. Base narrower and thinner than 
the crown, relatively deep, and produced posteriorly slightly oblique to 
the vertical ‘plane of the crown, rectangular in outline, posterior face 
slightly couvex, anterior face of less depth, moderately excavated, with 
a narrow shoulder parallel with and just beneath the coronal border, 
which is produced into a more or less conspicuous basal protuberance 
corresponding to the median angulation in base of the coronal region, 
inferior surface well-defined, very obliquely beveled to the posterior 
edge; basal surfaces more or less coarsely roughened or pitted. 

Many specimens present the teeth in serial order, in which condition 
they are sometimes soldered at the impingement of their bases into a 
common basal support, the inrollment of which strikingly recalls the 
form of the large triturating plates of Psephodus; again, in other series, 
each tooth is distinctly separated by suture from the contiguous teeth, 
and in isolated specimens the basal portion is entire, proving that all 
the teeth were not intimately associated by the co-ossification of their 
bases. 

From the general figure of these series of teeth, it is difficult to avoid 
the use of the same descriptive phraseology employed in defining the 
outline and contour of the large inrolled crushing teeth of the Cochlio- 
donts. Whether the small apical or terminal teeth are defaced by the 
effects of attrition while in use, or that they have suffered abrasion 
subsequent to their removal from the jaws, it is difficult to determine. 
In the latter case these terminal teeth might appear to be the immature 
inner teeth of the series; but we cannot overlook the fact that in most 
of the Cochliodonts the apical extremity of the inrolled teeth was buried 
in the integument of the jaw upon which they rested, and whether or 
no they were so buried, they always present the imperfectly preserved 
or abraded condition which is noticeable in connection with the lesser 
teeth of the series of the present forms. Further, in all individuals of 
Cochliodonts the coronal surface bordering the inner margin of the teeth 
is usually without blemish, except in such as bear evidence of having 
been beach-worn prior to their having been imbedded, and it is a note- 
worthy fact that quite all the specimens of the species noticed under 
the present genus present the large teeth of the series in a remarkably 
perfect state of preservation. In view of these facts it is difficult to 
resist the conclusion that these teeth constituted part of the dental 
apparatus of a Cochliodont genus. On the development of the teeth 
some of our material exhibits interesting data. In rare instances, and 
in none better than in a specimen discovered by Mr. VAN HORNE, series 
show the innermost or newest formed tooth to be markedly less in size 
than its immediate predecessor; thus it would appear that the forma- 
tive matrices do not at the outsetde termine the full dimensions of the 
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tooth, but the peripheral region and base is left to later processes for 
completion. It is often of importance in determining the identity of 
isolated teeth to be able to recognize the comparative degree of devel- 
opment of the individuals under examination. In the present examples 
the much-worn anterior teeth, with their-strong and usually entire base, 
would scarcely be recognized as specifically identical with the immature 
coronal shell of the incomplete teeth, whose partially formed bases 
have entirely perished, but whose coronal markings are preserved with 
extremest sharpness. 

In the group under consideration a combination of characters occurs 
which seem to indicate aflinities with both the Oredi and Chomatodi, as 
represented by the genera Mesodmodus and Venustodus. Yet they may 
prove to be widely distinct from either of the above groups, and more 
closely allied to the Cochliodonts. 

The representatives of the group belong to the Lower Carboniferous 
formations. The Orodus minusculus of Messrs. NEWBERRY and WorR- 
THEN, of the Keokuk limestone, is a representative species, and closely 
allied to the typical form D. tuwmidus, of the St. Louis limestone. 


DESMIODUS TUMIDUS, St. J. and W. 


Pl. Xa, Fig. 7-9. 

Teeth minute, varying in outline from subtriangular to long-elliptical, 
strougly built. Crown moderately arched laterally, obtusely rounded 
at the extremities, with au obtusely angular crest culminating in a 
strong, tumid, median prominence, which is nearly central in the late- 
rally abbreviated varieties, but more or less eccentric in the elongated 
teeth, lateral portions of the crest bearing three to five, more or less, 
rather strong denticulations, which diminish in size towards the extrem- 
ities and similar in shape to the median prominence, posterior face 
gently arched in both directions, sometimes sigmoidally so, anterior 
side more abrupt, faintly concave or nearly plane vertically, more or 
less produced in the median region where it is interrupted by the strong 
vertical angulation supporting the median cone, at the base of which, 
in the angle of the basal fold, occurs a small node-like protuberance ; 
basal borders of the crown abruptly inbeveled and occupied by a simple 
wide coronal fold, the sharply defined upper edge of which slightly 
overlaps the produced borders of the superior coronal region, and which 
encircles the crown in a continuous band, gently arched upward in the 
median region and at the produced lateral extremities ; coronal surfaces 
quite smooth and polished, the denticulations in the crest being defined 
by faint vertical sulci, and the anterior median buttress distinctly cari- 
nate. LGase equal to the crown in depth, slightly less in lateral diame- 
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ter, and but slightly produced posteriorly to the vertical plane of the 
crown, subrectangular in outline as seen from the posterior face, which 
latter is gently arched laterally, nearly plane vertically and faintly 
beveled below, anterior face rather deeply excavated, shoulder well- 
defined, produced into a delicate basal protuberance beneath the coro- 
nal angulation, inferior surface well-defined and very obliquely beveled 
to the thin posterior edge; surfaces coarsely pitted. A specimen of 
medium size measures in lateral diameter .17 inch, antero-posterior 
diameter .06; the abbreviated variety is proportionately shorter and 
wider in the same diameter, and the base relatively deeper. 

The above species, examples of which were first discovered by Mr. 
Van Horng, is numerously represented in our collections, the majority 
of the specimens being in a very perfect state of preservation. It is 
usual to find three teeth arranged in a row, and some specimens present 
as many as seven teeth thus associated, and which are sometimes appa- 
rently firmly co-ossified at the impingement of their bases. That the 
consolidation of the teeth upon a common basal support is not the nor- 
mal condition, is shown not only by the examples, which are visibly 
separated by suture, but also by those detached individuals in which 
the basal portion presents no indication of such intimate union with the 
teeth of the same vertical series. Both the short and the elongated 
varieties occur in the above condition. In examples in which several 
teeth are associated, the same general proportion of parts is preserved 
in each individual of the series, except that in the small terminal teeth 
the crown is more or less abraded, other individuals exhibit eccentric 
enlargement of one or other extremity, and along the inner border: of 
the series is sometimes present the coronal cap of an immature newly 
formed tooth; in the number of tuberculations of the coronal crests 
there is slight variation. 

These teeth constitute a remarkably well-defined specific form, the 
variations of which are more dependent on individual proportions than 
on the modification of the characters which equally distinguish the - 
abbreviated robust as well as the elongated teeth, as intimated in the 
foregoing description. Intimately allied to D. minusculus of the Keo- 
kuk limestone, it is distinguishable from that form by the strongly 
defined coronal fold, the elongated teeth by their broader and more 
regularly elliptical outline, while the short teeth differ from the corres- 
ponding variety of the above form in the proportionately greater eleva- 
tion of the posterior crown face and the more strongly arched basal line- 

Position and locality: Although the teeth are found in greater or less 
abundance in certain layers, they range through a vertical thickness of 
strata of thirty feet, more or less, in the upper part of the St. Louis 
limestone ; Alton, Illinois, St. Louis, Missouri. 
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DESMIODUS COSTELLIFERUS, St. J. and W. 


Pl. Xa, Fig. 10,11. 


Teeth minute, strong, more or less symmetrical. Crown more or less 
strongly arched between the extremities, long-elliptical in outline, 
obtusely rounded at the extremities, crest sharply defined, obtusely 
angular and gradually ascending from the extremities towards the mid. 
dle, where it is more or less suddenly produced into a strong subconical, 
more or less eccentric median prominence, which is strongly produced 
in front forming a sharp vertical buttress, which is crossed by one or 
two Gelicate lateral carine, giving rise in the lower portion of the angu- 
lation to as many small node-like prominences of which the inferior one 
is largest; posterior face moderately arched laterally and vertically, 
sometimes with a broad convexity in the region of the median promi- 
nence, anterior face abrupt, gently concave in the lateral portions, but 
abruptly and sharply produced in the median buttress; basal borders 
strongly inbeveled, broadly arched upward in the middle and sharply 
so at the produced extremities, coronal fold wide, strongly defined along 
the obtuse angle of junction with the superior coronal region, the upper 
edge slightly overlapping and delicately striated vertically ; the coronal 
surfaces are polished and smooth in the Jower portion, along the crest 
sharp vertical coste appear, which culminate in the delicate denticula- 
tions, of which latter there occur four to seven, more or less, in either 
one or other extremity, in the abrupt lateral declivity of the median 
prominence still fainter thread-like lines are observed, and in the more 
or less tumid convex face a few stronger cost converge in the apex of 
the median prominence, sometimes only a single ridge occurs, forming 
a delicate vertica] carina descending half way tothe coronal fold. Base 
strong, nearly vertical to the crown, which it exceeds in depth, though 
considerably less in lateral and antero-posterior diameter, posterior face 
rectangular in outline, slightly arched laterally and faintly depressed 
vertically in the middle, with a faint fold at the base of the inbeveled 
coronal border, and slightly beveled along the inferior margin, anterior 
face moderately excavated, superior shoulder prominent, with a rela- 
tively strong basal protuberance beneath the median angulation, infe- 
rior surface well-defined, and very obliquely beveled to the posterior 
edge; basal surfaces coarsely roughened and pitted. The teeth seldom 
exceed .15 inch in lateral diameter. g 

Of the present form perhaps two more or less well-marked varieties 
are noticable, as represented by laterally elongated teeth, on the one 
hand, and on the other laterally abbreviated, stouter teeth, in which the 
median prominence is relatively stronger and the lateral portions of the 
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erest with fewer denticulations. We have also observed in the collection 
of Mr. VAN HORNE a very minute tooth, apparently referable to the 
present form, in which the convex or posterior crown face is proportion- 
ately much deeper, regularly arched laterally, the lateral extremities of 
the basal fold more considerably curved upward in rounding the extrem- 
ities, while the anterior face is exactly similar to that in the teeth 
noticed. 

Notwithstanding their diminutive size, the specimens are usually 
absolutely perfect, even the most delicate carine and serrations in the 
crest and upper edge of the coronal fold are distinetly and sharply 
defined. Compared with other forms, the peculiar ornamentation of the 
coronal region and the comparatively strong basal protuberance readily 
distinguishes the present teeth from D..tumidus of the same horizon, as 
also from D. minusculus of the Keokuk limestone. 


Position and locality: Not rare in the upper beds of the St. Louis 
limestone; Alton, Illinois, and St. Louis, Missouri. 


DESMIODUS ? LIGONIFOMIS, St. J. and W. 


Pl. Xa, Fig. 12-14. 

Teeth very small, subtriangular in general outline. Crown strong 
and thick, gradually compressed towards the slightly obtuse crest, which 
is nearly horizontal or but faintly acuminate and minutely denticulate, 
each denticle being marked before and behind by a short carina, the 
apical point bearing a few faint radiating carinee and which are rather 
more widely spaced than their lateral diameter, lateral extremities 
abruptly truncated ; concave face nearly plane above the coronal belt, 
which latter occupies the broad inbeveled space, broadly arched down- 
ward along the lower margin and rapidly contracted laterally, upper 
margin less strongly arched and somewhat irregular in its direction, or 
slightly arched upward in the middle, apparently without imbrications 
but bearing a few obscure vertical plice in the region of its greatest 
vertical expansion; convex face about two-thirds the hight of that just 
described, lateral portions above the coronal belt nearly plane, median 
region occupied by a strong angular vertical fold, which descends from 
the apex and rapidly increases in prominence towards the edge of the 
coronal fold, from which point it gradually decreases in elevation, termi- 
nating in a small basal protuberance, basal belt similar to that in the 
opposite face, though somewhat less in depth, simple, inbeveled, mode- © 
rately arched upward in the middle and apparently considerably nar- 
rowed in crossivg the median ridge and neariy parallel with the crest. 
Coronal surfaces, in certain conditions, ornamented with short irregular 
vertical or slightly diverging thread-like striz, but usually, perhaps in 
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the majority of specimens, nearly smooth. Root short, thick, oblique, 
lateral margins slightly converging below, in breadth much narrower, 
and in depth less than the hight of the crown. Greatest lateral diame- 
ter of tooth of medium size .15 inch, or nearly equal to the entire eleva- 
tion of tooth, hight of concave crown face about .10 inch. 

Of the several individual representatives of this interesting form, 
those furnished by Dr. W1LLIAMs, of Boonville, are the most perfect. 
None of the specimens preserve the root entire, and most of them are 
otherwise mutilated; but the characters which distinguish them from 
other forms are sutiiciently well displayed in all the examples. In 
regard to the generic relations of these teeth, it seems not improbable 
that perfect examples might prove them to be distinet from Desmiodus, 
to which genus they are here provisionally referred, and with which 
they possess many features in common. The rigid root, vertical crown 
and rather strong median fold in the convex face, together with the 
inbeveled coronal belt, present the same general characters which per- 
tain to the above mentioned genus. They are readily recognized from 
D. minusculus of the same deposits by the stronger and more compressed 
crown. They may, however, hold the same relation to that form as 
does D. costilliferus to D. tumidus of the St. Louis beds. 


Position and locality: Upper fish-bed horizon of the Keokuk lime- 
stone, Boonville, Missouri, and Bentonsport, Iowa. 


DESMIODUS ? FLABELLUM, St. J. and W. 
Pl Xa, Fig. 15. 


Teeth small, moderately strong, flabellate in outline. Crown moder- 
ately thick, crest broadly arched, lateral margins low and slightly 
divergent from the ill-defined extremities formed by the union of the 
coronal belt, and irregularly notched by more or less widely spaced, 
shallow serrations; concave face suboval, lateral diameter and hight 
nearly equal, gently arched vertically, very slightly arched or nearly 
plane laterally, with the lateral border slightly raised into a faint mar- 
ginal rim, basal belt broad, well-defined, rapidly contracted below, and 
occupying the inbeveled region, upper edge slightly arched upward in 
the middle and again curved upward in rounding the lateral angles, and 
marked by a few relatively strong vertical folds in the median region ; 
convex crown face about one-third less elevated than the opposite face, 
very gently arched laterally, in which direction it presents a broad, 
shallow channel in consequence of the slight vertical ridge, coronal fold 
very similar to that in the opposite face, though slightly narrower, 
simple, inbeveled, the upper edge approximating the curvature of the 
crest; both crown faces marked by short, irregular, diverging, thread- 
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like lines, which increase by implantation and are much disconnected 
on approaching the crest, and much more strongly developed in the 
concave face where they reach half way to the upper edge of the coronal 
belt, enveloped in a polished enamel-like layer. Root apparently stout, 
thick, somewhat rapidly converging toward the inferior border, at its 
origin about half the lateral diameter of the crown. Lateral diameter 
of crown .16 inch, hight of concave face above the coronal belt .10 inch, 
including the coronal belt .14 inch, antero-posterior diameter .05 inch. 

The form under consideration is known to us by only a single speci- 
men, an exceedingly handsome little tooth, which is nearly perfect with 
the exception of the root, which latter, unfortunately, has been broken 
away. In its general aspect it recalls the form referred to under the 
name Desmiodus ligoniformis, from the same geological position, the 
resemblance being especially striking in the character of the coronal 
belt encircling the broad, inbeveled base of the crown, together with 
the superficial ornamentation. It differs, however, markedly in the outer 
coronal aspect, as its less angular outline, the regular arching of the 
crest with its peculiar irregular serration, and the absence of the strong 
median ridge in the convex face; in each and all of which particulars 
it presents a striking contrast to the above mentioned form. The root 
was probably very short and stout, and set in nearly the same vertical 
plane as thecrown. The variations of the individuals of D. ligoniformis 
present no approximation to the peculiarities apparent in the present 
form; while our material is insufficient to demonstrate, perhaps, their 
generic identity, much less. their specific identity, by supposing these 
two forms to represent the dental ‘armature of opposite jaws of the 
same species. 

Position and locality: Discovered by Dr. WILLIAMS in the upper 
fish-bed of the Keokuk limestone ; Boonville, Missouri. 


GrENus VENUSTODUS, St. J. and W. 


Teeth laterally elongated, vertically arched. Crown abruptly con- 
stricted at the base and defined by imbricating folds, which form a pro- 
portionately broader belt along the concave side than in the opposite 
border, crest moderately elevated and usually well-defined, uniform or 
rising into a strong, obtusely conical, more or less eccentric median 
prominence, lateral portions more or less distinctly marked by obtuse 
denticulations, which gradually diminish in size towards the extremi- 
ties ; coronal surfaces enveloped in a polished enamel-like layer. Base 
forms a broad, shallow plate, more or less obliquely flattened inferiorly 
with well defined angles in front and behind, lateral and antero-post- 
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erior diameter less than that of the crown, with which it is nearly 
vertical. 

The above group of teeth includes a form originally described by Dr. 
LEY under the name Chomatodus venustus, which may be regarded 
as a typical example of the genus. Besides the above, two or three 
additional forms from the superimposed and subjacent formations have 
come to our notice, which together form a remarkably well-defined 
generic combination. Each of these forms presents in kind and degree 
about the same individual variability, conclusively indicating their inti- 
mate relationship, while, at the same time, each retains its own well: 
marked characteristics by which it is readily distinguishable from its 
congeners. 

Chomatodus (Helodus) denticulatus, McCoy, (Brit. Pal. Foss., p. 618, 
Pl. 3k, fig. 9 a, b,) of the Carboniferous limestone of Armagh, may 
possibly prove to be congeneric with the above. The genus is thus far 
known only from the Lower Carboniferous formations, from which the 
forms noticed in the following descriptions have been recognized. 


VENUSTODUS ROBUSTUS, St. J. and W. 


Pl. IX, Fig. 15-18. 

Teeth having the same general form as the following described forms, 
and presenting two well marked varieties, especially distinguished by 
the angular extremities and vertically arched convex face of the crown. 
The first or larger variety is distinguished by the gently arched outline 
and the somewhat sudden culmination of the crest in a strong, obtusely- 
pointed median cone, which is often truncated from wear; crest well- 
defined, nearly central or nearest the convex border, lateral portions low 
or moderately elevated, and more or less distinctly denticulated ; 
coronal folds forming a relatively narrow belt in the convex face, some- 
times obsolete in the region of the swollen median prominence, the 
upper imbrications often broken into short, oblique plice terminating in 
the smooth area, lower folds forming a continuous belt with the broad, 
well-marked band of the concave face, where it is composed of four to 
six folds, which are usually quite regular, or bifurcated at intervals. 
Base low, narrow, deepest beneath the convex border, inferior surface 
plain and defined in the angular inner and outer margins. Of the 
second variety numerous representatives occur in the collection, distin- 
guished by their smaller size, linear or gradually tapering outline, and 
low, uniform crest-line which generally traverses the crown centrally, 
giving to the gently convex face arelatively greater depth than observed 
in the preceding variety ; the concave face forms a narrow, shallow 
depression, limited below by the broad coronal belt, which is composed 
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of as many as five folds, but which are generally less regular than in 
the large teeth, and which by frequent anastomosis present a net-work 
of raised lines. In many examples the upper fold is similarly inter- 
rupted by brief oblique plice as described above ; the folds of the oppo- 
site face are less numerous, forming a narrow belt, often interrupted, or 
obsolete in the greater portion of the median region; the denticulated 
character of the crest also varies widely, the undulations generally 
obscure and irregularly developed, or obsolete. The base is proportion- 
ately massive, in form like the preceding variety. 

The varieties above noticed seem to be specifically identical, as deter- 
mined by the community of their characters, while at the same time 
they diverge from those noticed in the following description in the same 
manner and degree. There appear to be no indications of gradation of 
characters sufficient to account for the peculiarities distinguishing these 
forms, yet it is possible they may prove to be only varietal expressions 
of one and the same species. 

The small linear teeth bear, in some respects, striking resemblance to 
the group of teeth represented by Helodus angularis, N.and W., especially 
in the uniform convexity of the one face and the relatively strong base. 
The imbricated belt encircling the crown, however, offers a contrast 
which readily distinguishes the present teeth from that above referred 
to, and associates them with the large acuminate teeth first noticed. 
In the marked convexity of the one side, the large teeth exhibit a some- 
what intimate relationship with V. Zeidyi; but the large size, central 
position of the crest, and more simple disposition of coronal folds, con- 
stitute features quite in contrast with those presented by the St. Louis 
species. 

Position and locality: Common in the Upper Burlington fish-bed ; 
Louisa and DesMoines counties, Iowa. 


VENUSTODUS VARIABILIS, St. J. and W. 
Pl. IX, Fig. 7-14. 


The collections from the Upper Burlington, especially that of Mr. 
SPRINGER, contain fine and beautifully preserved series of a form which 
is so intimately related to V. tenwicristatus of the Keokuk, that, notwith- 
standing the somewhat striking contrast presented by extreme examples, 
it is extremely difficult to define them from the Keokuk form. Indeed, 
in many worn specimens, there is no distinguishable difference by which 
the teeth from different horizons might be recognized, and it seems 
hardly possible to foretell the results of an examination of a larger 
suite of the Keokuk specimens. The Burlington teeth, however, may 
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be recognized as a group, however variable the individuals, and this 
fact has led to their being noticed, provisionally, under a distinct head. 

While the present form presents all the variability observed in the 
preceding and above mentioned forms, it is distinguished by the appre- 
ciably less robust proportions, though attaining the same size. The lat- 
eral extremities are more acutely rounded, and there is a very apparent 
increase in the number of coronal folds, especially along the concave 
crown face, although in this latter respect there is noticeable very con- 
siderable variation—many examples closely agreeing with the Keokuk 
teeth in possessing only three or fourimbrications, while in some extreme 

‘example they attain double the ordinary number, and when strongly 
developed they increase by bifurcation, and more rarely by implantation 8 
the folds along the convex face are also very like the above form, rang- 
ing in number from two to four, often interrupted at the median line by 
the more or less angular ridge of the principal cone; the median prom- 
inence is also quite variable in shape, always more or less eccentric, | 
laterally deflected, the apex produced over the concave face, generally 
laterally compressed, though sometimes presenting a remarkably pro- 
duced, symmetrical prominence vertical to the horizontal plane of the 
crown; the lateral portions of the crest exhibit the same variableness 
in the distinctness of the denticulations, which are always present in 
well-preserved individuals, while the body of the crest is compressed, 
low, and striking the convex margin from which it is separated by the 
shallow intervening sulcation—rarely traversing the crown centrally. 
The base is the same as in the preceding and above named forms, outer 
and inner margins angular, shallowest beneath the concave face, inferior 
surface flattened and beveled as in the above. Thecoronal surfaces are 
smooth and polished, buf in worn specimens coarse puncte appear in 
the abraded spaces; in many teeth either one or other, sometimes both 
surfaces are ornamented with a delicate tracery of thread-like lines 
which ascend more or less obliquely from the upper border of the coro- 
nal belt, becoming obsolete near the crest. 

Representatives of the second variety, as alluded to in connection 
with the Keokuk form, have escaped notice, and this seems not a little 
singular, taking into consideration the comparative abundance of the 
material in the present instance. However, the collections contain teeth 
in which the median cone forms a relatively inconspicuous prominence, 
and the lateral elongation is an approach, at least, to the linear outline 
of the above referred to form. 


The third variety is also known from but few examples, which present 
the same general outline and contour, but which are distinguishable 
from the Keokuk form by the undulated or plicated and, perhaps, ver- 
tically more plane convex crown face, the angle in the convex face of 
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the median cone being very obscurely developed, lateral portions of the 
erest obscurely and irregularly denticulate; the concave face is also 
sometimes more or less distinetly undulated in a manner similar to that 
observed in the large teeth, with which they otherwise bear features in 
common. Of the latter style of teeth the collections contain few exam- 
ples, and this is true in relation to all the other forms of the genus, 
with the exception of V. Leidyi, of which the collection of Mr. VAN 
Horne affords a fine series of both the large median teeth and the 
anterior teeth, and the variety represented by the teeth just described. 

In regard to the geographical distribution of the present form, it is 
known to occur at nearly all the localities in the Upper Burlington 
where the fish-bed stratum is exposed. A noticeable feature of these 
collections is the persistency of the characters which distinguish, even 
though it appear slight, the Upper Burlington from the Keokuk teeth, 
and the present form from that previously described, with which it is 
associated at the locality which has received the most exhaustive explo- 
ration. But, however similar species may appear when comparisons are 
limited to a few examples of one or other form, experience oftener than 
otherwise proves, on the examination of large materials, a much greater 
divergence in the characters peculiar to each than it was possible to 
detect in a comparatively limited series of specimens. 


Position and locality: Common in the Upper Burlington fish-bed ; 
Louisa and DesMoines counties, Iowa, and Henderson, Warren and 
Adams counties, Illinois. 


VENUSTODUS TENUICRISTATUS, St. J. and W. 
Pl. IX, Fig. 19-24. j 


Teeth attaining medium size, variable in outline and proportions, in 
which latter respect at least three varieties may be recognized. 

The first of these attains the largest size and most robust proportions, 
ranging from .35 inch to 1 inch in lateral diameter, and .10 to .33 inch 
in antero-posterior diameter, presenting from above an irregular long- 
elliptical outline, sometimes sigmoidally curved, and moderately arched 
between the extremities. Crown very gradually converging from the 
median region towards the lateral extremities, which are obtusely 
rounded, one narrower than the other, lateral portions of the crest low, 
compressed, forming a sharp, more or less distinctly and numerously 
denticulated crest, which is suddenly produced into a relatively strong 
eccentric prominence, which in mature individuals is laterally com- 
pressed, erect or laterally deflected, generally towards the short extrem- 
ity, and usually flanked in the convex face by an angular vertical 
buttress and a more or less prominent gibbosity in the opposite face, 
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the concave face 1s but slightly depressed vertically, averaging in width 
about one-third greater than the opposite face, which in the majority of 
specimens is also depressed vertically on either side of the principal 
cone—in rare examples the angle of the median cone is much distended, 
producing a broad convexity in the median region of the narrow face ; 
coronal belt well-marked, consisting of three or four imbrications in the 
coucave face, and three in the opposite border, generally regularly dis- 
posed throughout the median region, but often interrupted by interca- 
lated folds on reaching the extremities—in some instances the uppermost 
fold terminating in tbe acutely angular buttress of the median cone. 
Base forming a strong plate, considerably narrower than the crown, the 
narrow face beveled to the angularly-defined, flattened inferior surface, 
and about half or two-thirds the hight of the face beneath the convex 
crown-face, which latter equals the greatest depth of the base. In worn 
teeth the crest is more or less reduced in elevation, the median cone is 
almost always truncated and frequently worn down to the level of the 
lateral portions of the crest; coronal surfaces smooth or faintly undu- 
lated, and polished; basal region more or less roughened. 

We have recognized a variety differing from the above by their more 
slender proportions, and linear or slightly curved outline, relatively 
inconspicuous and eccentric median prominence, the crest being remark- 
ably uniform throughout, the coronal belt containing an additional fold. 
Lateral diameter of crown .54 inch, antero-posterior diameter .11, ele- 
yation about .05. A third variety is distinguished by its relatively 
short lateral diameter, and strongly arched vertical outline, and the 
predominance of the concave crown face over convex face in vertical 
hight; the lateral portions of the crest are faintly denticulated, the 
median cone sometimes flattened in the convex face, the coronal belt 
showing three folds in the concave and two in the opposite border, 
where they are sometimes interrupted, presenting a beaded appearance. 
Lateral diameter of crown .30 inch, lesser diameter about .12, or equal 
to the depth of the concave face, hight of median cone in the convex 
face about .07 inch. 

The differences which distinguish the several varieties noticed above 
one from the other are not sufficiently characteristic to be deemed of 
specific importance, and probably indicate no greater difference than 
that dependent on the position the teeth occupied upon the jaws. The 
first variety probably held a median position, the third occupying the 
anterior portion, and the second variety may have filled the intermedi- 
ate space, or, perhaps, more probably the posterior portions of the jaws. 

However variable these teeth may appear on casual examination, a 
more intimate acquaintance derived from the comparison of a: large 
suite of specimens reveals a remarkable identity of features common to 
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all, such as readily distinguish them as a whole from the allied th ugh 
specifically distinct forms noticed from other horizons. Nor does this 
variability shade off into these other specific forms, each of which, while 
they present an equal degree of variation, are marked by certain persist- 
ent features peculiar to them. 

From the St. Louis and Chester species, the present teeth may be 
recognized by the proportionately greater size, narrower coronal belt, 
and the peculiar compressed, carina-like crest, and the laterally com- 
pressed median cone. As in those forms, the denticulated character of 
the crest is quite variable, often almost obsolete, thoagh, perhaps, never 
entirely absent except when obliterated by attrition. 

Position and locality: Common in the ichthyic horizon of the upper 
part of the Keokuk limestone; vicinity of Warsaw, Illinois, Keokuk 
and Bentonsport, Iowa, St. Francisville and Boonville, Missouri; appa- 
rently rare at the latter locality, since few examples occur in the inter- 
esting collection of Dr. WILLIAMS, made at that locality. 


VENUSTODUS LEIDYI, St. J. and W. 


Pl. IX, Fig. 1-4. 
Chomatodus venustus, LEmy, -1856. Trans. Am. Phil. Soc., Phila., vol. xi, Pl. v, fig. 19-21. 

The teeth which are arranged under the above specific designation 
present considerable individual variation in form, but which may be 
considered under two heads or varieties, as represented by individuals 
from different parts of the jaws. 

First, teeth of small size, rectilinear in outline viewed from above, 
gently arched between the extremities, a tooth of average size .50 inch 
in greatest length, and in breadth across the median portion of the 
tooth .15 inch. The crown forms a rectilinear plate, very slightly dis- 
turbed in the middle, lateral extremities angularly rounded, rising into 
a subconical, more or less eccentric and usually truncated apex, which 
forms an obtuse angle in the arched outline from which the crest grad- 
ually declines to the extremities; the crest is more or less sharply 
angular, and occupied by a variable number (10 to 18) of delicate 
though well defined denticulations, which are generally more strongly 
developed and numerous in one than in the other wing of the crest; the 
concave face of the crown is gently depressed, about one-third higher 
than the opposite face, which latter is slightly arched vertically, and 
more or less protuberant in the median region beneath the apex; the 
coronal folds form a continuous belt encircling the erown, broadest along 
the concave margin, diminished to a narrow belt in the convex border, 
and composed of a series of delicate interwoven thread-like imbrica- 
tions, of which only the uppermost forms an uninterrupted line spanning 
the crown; both coronal surfaces are covered by a thin, smooth, enamel- 
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like layer, usually worn away for a short distance below the crest on the 
convex side, exposing to view a minute punctate structure. The base 
forms a very low, relatively narrow plate, inferior surface slightly 
‘oblique to the horizontal plane of the crown, with more or less angular 
margins in front and behind, and in lateral extent nearly equal to that 
of the crown. 

The second: variety is represented by smaller teeth, which are princi- 
pally distinguishable from those above described by their strong bow- 
shaped or vertically arched outline and acuminate apex, but which 
show a gradation from the acutely angular crest into the less strongly 
apiculate teeth. In the more prominently arched examples, a sharp, 
angular ridge descends from the tip of the apex to the base of the 
crown in the convex side, which latter is almost imperceptibly arched 
vertically, the opposite face gently channeled in the long diameter; 
towards the extremities, which are more or less asymmetrical, the crest 
is delicately denticulated, the same as observed in the larger teeth. In 
the character of the coronal folds, punctation of the convex margin of 
the crest, form and position of the base, they are in no particular essen- 
tially dissimilar to the large teeth. The relative position occupied by 
these small teeth was probably anterior to those first noticed above— 
the extremely arched forms may have occupied the symphysis of the 
jaws corresponding to-the prehensile teeth of the Cestracionts. In size 
they also exhibit considerable variability, however, apparently never 
attaining the dimensions of the posterior or median teeth. 


We are indebted to Mr. VAN HORNE for the use of a fine series illus- 
trative of the varied phases presented by the interesting form under 
consideration. The species was first made known by Dr. LEIDY, who 
described it under the name Chomatodus venustus. The original speci- 
men, which was kindly loaned us for comparison, was derived from the 
upper portion of the St. Louis limestone, probably from St. Louis, Mo., 
and from Warsaw, Ill., as we have most conclusively determined from 
the nature of the matrix as well as the fossil itself, in both which 
respects it agrees with the St. Louis specimens,.and presents the same 
strong contrast to the Keokuk species from the latter locality. Having 
adopted the original specific application to designate the generic group, 
of which the present form is regarded a typical representative, it gives 
us pleasure to rededicate the species in honor of its discoverer. 

The above form is closely allied to V. argutus, from which it is par- 
ticularly distinguishable by the more rectilinear outline and the inter- 
woven or reticulated character of the coronal folds, and which are 
discernible in almost every condition in which the individuals are met 
with. With the Keokuk and Upper Burlington forms it scarcely needs 
comparison. 
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Position and locality: In the middle and upper beds of the St. Louis 
limestone; Alton and Monroe county, Illinois; St. Louis, Missouri. 


VENUSTODUS ARGUTUS, St. J. and W. 
Pl. IX, Fig.05, 6. 


Teeth of small size, gently arched along the convex border, more or 
less arched vertically, extremities rounded or angularly truncated, dis- 
tance in a direct line between the extremities of a medium-sized 
specimen .32 inch, antero-posterior breadth of crown .09 inch. Of this 
form two more or less well-marked varieties may be recognized, the 
smaller of which is distinguished by its more strongly arched outline, 
and in some instances faint sigmoidal curvature, obtusely rounded at 
the extremities ; besides, the crown is centrally traversed by a low or 
moderately elevated crest, which culminates in a strong, conical, 
laterally deflected median cone, which in worn specimens is tumid, and 
flanked in either extremity by a row of more or less prominent denticu- 
lations, which regularly decrease in size on nearing the extremities, and 
are more strongly developed upon that side overshadowed by the eccen- 
tric median cone, varying from eight to eleven in number; the convex 
surface is slightly arched vertically, often interrupted in the median 
region by a tumid distension of the basal portion of the principal cone, 
in hight little less or even exceeding that of the opposite face, which 
latter presents a shallow depressed area, terminated below by a com- 
paratively wide coronal belt composed of as many as three more or less 
regular and strongly marked imbricating folds, which are reduced to 
one or two narrow folds in the convex face. 

The second variety, which we have identified with the present species, 
is characterized by its rectangular outline as seen from above, is less 
strongly arched vertically, and traversed by a subcentral crest, which 
rises more abruptly from the convex border, culminating in a somewhat 
eccentric vertical cone, with from four to seven lateral denticulations 
in either extremity ; convex face relatively low, lunate in outline, gently 
arched in both directions, and margined below by two or three narrow 
imbricating folds, which fold round the extremities coalescing with the 
much wider belt of the opposite face; the concave face is about.one- 
third higher than the opposite side, of which fully one-half is embraced 
in the numerously imbricated coronal belt, which forms a broad border 
projecting outward and downward in a less abrupt descent than the 
declivity of the superior surface, lateral extremities abruptly truncated 
or but slightly rounded; the thread-like imbricating plice of the coro- 
nal belt more or less frequently and irregularly anastomose, with inter- 
calated folds in the stronger and more widely spaced upper portion of 
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the belt, where they are upturned at their extremities, and becoming 
obsolete before reaching the lateral extremities of the crown, where the 
main belt is more or less suddenly deflected, sometimes at right-angles, 
and curved round the extremities. 

In all these varieties the base forms a thick, more or less angular 
plate, the inferior surface of which is slightly oblique to the horizontal 
plane of the crown, from which it is strongly defined on either side by 
a deep suleation, and constituting less than half the vertical elevation 
of the tooth. The crown is highly polished, but in worn specimens the 
crest is more or less distinctly punctate, in which condition the lateral 
denticulations are often nearly obsolete. 

The present form was first recognized in a few specimens in the col- 
lection of Prof. WORTHEN, all of which represented the small arched 
teeth. Subsequent discoveries brought to light Jarger and more symn- 
metrical teeth, corresponding to the varieties in the St. Louis limestone 
which have been specifically associated under the name V. Leidyi. 
Some examples among these teeth are remarkable for the: prehensile 
character of the strong apiculate median cone, and this feature is con- 
fined apparently to certain of the more strongly arched specimens, and 
has led to their reference to the anterior portion of the jaws, recalling 
the acuminate teeth occupying a similar position upon the jaws of Ces- 
tracion. Others, again, though strongly arched, have the median cone 
nearly vertical and angularly buttressed in the convex face, the lateral 
denticulations being less prominent, and the concave face more nearly 
approximating its condition in the last above described variety. 
Although, regarded separately, these varieties may appear to be char- 
acterized by persistent differences, yet, when we bring to our aid the 
evidence afforded by other forms ot the type, one can hardly fail to 
recognize in these seeming differeuces the local and individual varia- 
tions of the teeth of one and the same species. The evidence which 
may hereafter be obtained from a more complete series of specimens, 
will as likely prove the specific identity of these varieties as is the result 
in the numerously represented and equally and similarly variable denti- 
tion of the previously described forms. 

The present form is readily recognized from the species occurring in 
the subjacent St. Louis formation, by the more regular disposition of 
the imbricating folds ; indeed, it bears a more intimate resemblance to 
the forms described from the Keokuk and upper Burlington formations 
than to V. Leidyi. 

Position and locality: Not uncommon in the upper fish-bed of the 
Chester limestone; Chester, Illinois. 
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GENUS HARPACODUS, Agassiz. 


Teeth laterally elongated, vertically arched, and gently curved out- 
ward in the concave face, with nearly parallel margins. Crown com- 
pressed along the crest and deeply and regularly serrated, expanded 
below, convex face relatively low, nearly vertical, opposite face gently 
concave vertically, coronal borders more or less produced and sharply 
inbeveled to the base in either side, laterally produced and sharply 
rounded. Base strong, more or less obliquely produced to one or other 
side, less the lateral diameter of the crown, lateral angles well-defined, 
the relative depth of the two faces the opposite of the coronal faces, 
that beneath the convex crown-face being deepest, gently excavated or 
plane, the opposite side also laterally channeled, defined below by the 
obtuse angle of the inferior surface, which latter is obliquely beveled to 
the more acute posterior (?) margin. The coronal surfaces present the 
usual dense, polished enamel-like external layer. 

Amongst some teeth from the Carboniferous limestone of Armagh, 
belonging to the collection of Lord ENNISKILLEN, Prof. AGASSIZ recog- 
nized a peculiar type to which he gave the above generic appellation, 
and which, as originally understood, was supposed to be represented by 
two distinct forms. One of these was designated by the specific term 
Hi. dentatus and so published in the catalogue of types belonging to the 
collection of Lord ENNISKILLEN, in 1869; the other form, which was 
represented by one or two imperfectly preserved specimens, had received 
no specific designation. In the course of our investigations, we have 
been so fortunate as to secure additional material, representing several 
species which are closely allied to the forms noticed by Prof. AGASSIZ, 
and from which may be derived a somewhat more satisfactory idea of 
their character and relations than was afforded by the few European 
examples accessible to him. 

From the study of these data, we have been led to transfer the form 
H. dentatus to the genus Ctenopetalus, Agassiz, with which it apparently 
has the most intimate relationship; although strongly marked specifi- 
cally by the extremely developed serrations: amongst the American 
forms, however, we find those which, in the above respect, occupy an 
intermediate position, thus more closely connecting this extreme form 
with the more delicately serrated forms of the genus. 

Of the type represented by the unnamed form above referred to, our 
collection also afford a few quite eutire individuals, representing two 
forms, which fully illustrate the distinctive and congeneric charactcris- 
tics which they in common possess with the European form alluded to 
above, at the same time furnishing conclusive evidence as to their gen- 
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eric distinctness from the first noticed form, H. dentatus. Thus limited 
and defined as above, Harpacodus constitutes a well characterized gene- 
ric group, the affinities of which would appear to be near Chomatodus, 
as indicated not only by the low, compressed crown, but also the con- 
formation of the basai region. 


HARPACODUS OCCIDENTALIS, St. J. and W. 


Pl. Xa, Fig. 2. 

Teeth small, laterally elongated, gently arched outward along the con- 
eave border and also along the crest. Crown compressed along the 
crest, expanded below in the concave face, deeply pectinated with from 
ten to twelve rounded denticulations, the intervening sulci extending 
downwards nearly to the basal border, very gradually diminishing in 
size towards the extremities, which are abruptly rounded; the convex 
face forms a long, narrow crescent-shaped area, more or less strongly 
curved downward at the extremities, rising vertically from the basal 
margin; concave face about a third higher than the opposite side, 
gently depressed, and laterally and vertically gently arched, basal bor- 
ders prominent, abruptly curved upward at the extremities, and contin- 
uous with the less prominent coronal border of the convex face, in both 
faces abruptly inflexed to the basal region. Coronal surfaces smooth, 
the crest sometimes delicately striated. Base moderately thick, late- 
rally nearly as long as the crown, which it equals in depth, the deep side 
beneath the convex crown face gently excavated and nearly in the same 
vertical plane, a third deeper than the opposite side, which is somewhat 
more deeply channeled, inferior surface plane, obliquely beveled to the 
acutely angular posterior (?) border, lateral angles well-defined. Greatest 
diameter of a medium sized specimen .25 inch, vertical elevation of 
tooth .10, antero-posterior diameter at base of crown .05, elevation of 
concave crown-face .07 inch. 

The above form is based upon specimens discovered by Mr. VAN 
HOoRNE, in whose collection there is a nearly perfect example, while we 
have obtained other more or less perfect examples, which exhibit but 
slight individual variation, and so well-marked is the form that even 
fragmentary specimens are readily determinable. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois, and St. Louis, Missouri. ; 


HARPACODUS COMPACTUS, St. J. and W. 


Pl. XA, Fig. 1. 
A specimen obtained by Mr. WortTHEN from the Chester formation, 
which exhibits the concave aspect of the tooth, constitutes a second and 
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closely allied form of the above genus known from American horizons. 
The present form is distinguished from that last described from the St. 
Louis, H. occidentalis, by its stouter proportions, strougly arched out- 
line, the obliquity of the deep face of the base, and relatively shallower 
opposite face, and more obliquely beveled inferior surface. The coronal 
region is very similar to the above mentioned form, the pectinations, 
perhaps, are more tumid and the crest slightly acuminate. 

There remains to be noticed ancther form with which the present 
species is closely allied. ‘This is represented by small teeth occurring in 
the Mountain limestone at Armagh, Ireland, specimens of which, with a 
rare suite ot other forms, had been borrowed by Prof. AGASsIz from the 
collection of Lord ENNISKILLEN, which we were so fortunate as to be per- 
mitted to examine at the museum in Cambridge before they were returned 
to Florence Court. These teeth are but little larger than the American 
form, from which they mainly differ in the less vertically arched and 
laterally curved outline, and, perhaps, fewer pectinations, the median 
one of which is perceptibly more strongly produced and elliptically 
pointed2Zat the apex, than is the case in the present form. 

Position and locality: Upper fish-bed of the Chester limestone ; Ches- 
ter, Illinois. 


GENuS CHOMATODUS, Agassiz. 


CHOMATODUS COMPTUS, St. J. and W. 
Pl. X, Fig. 19-22. 

Teeth attain large size, strong, variable in general proportions, and 
presenting at least two somewhat distinctly marked varieties. One of 
these varieties is represented by teeth which are mainly distinguished 
by their abbreviated lateral extremities, which are sharply rounded, and 
traversed by an obtuse though well-defined median crest, from which 
both sides alike rapidly slope to the abruptly constricted basal margins; 
the median portion of the crown is broadly produced in front and 
bebind, and rises into a very strong, prominent, obtusely conical median 
cone whose apex overhangs the concave face, which is gently concave 
vertically, the opposite face presenting a gibbose prominence gradually 
expanding below and distinctly defined from the lateral wings; the 
basal margin is regularly curved along the concave side, very slightly 
arched upward in the middle and gently rounded to the extremities; in 
the opposite face it is suddenly interrupted in the median region by a 
more or less deeply notched border, in both faces occupied by a narrow, 
more or less obscurely imbricated coronal belt, from which arise irregu- 
lar oblique lines which produce an exceedingly delicate and highly 
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ornate sculpturing extending over the greater portion of the coroual 
surfaces, except in the convexity of the median prominence, which is 
smooth and towards the apex finely punctate. The root forms a rela- 
tively deep, stroug, angular plate, nearly equal to the lateral diameter 
of the crown as also in depth, the deeper face nearly plane, the opposite 
side occupied by a broad depression terminating above in the strongly 
produced basal margin of the concave face, inferior surface well-defined, 
gently arched upward and beveled at-a slight angle to the horizontal 
plane of the crown from the concave to the inferior margin. Lateral 
diameter of crown about .80 inch, entire hight of tooth .68, greatest 
slope of crown in the convex face .50, greatest slope of crown in the 
concave face .31, antero-posterior diameter of crown .38 inch. 

A specimen of less robust proportions, in which the lateral extremi- 
ties are greatly developed, presents a laterally elongated outline, the 
median portion of the crowu—though smaller and slightly eccentric, 
and, perhaps, more regularly obtusely conical and less produced over 
the concave face—closely resembles that described above; the wings, 
however, are extremely produced laterally, and traversed by a high 
angular median ridge which is very gradually narrowed to the rounded 
extremities; the concave face but slightly depressed vertically or about 
equal in degree to the convexity of the opposite face which slightly 
exceeds it in elevation. The coronal ornamentation is the same as 
observed in the first mentioned variety, with the obliquely ascending 
plice perhaps a little more distinctly marked. The root forms a very 
deep plate nearly vertical to the crown, rhomboidal in outline, contour 
of outer and inner faces and basal surface similar to the base of the 
first described teeth. Lateral diameter of tooth 1 inch, hight .58, 
slope of convex side of median prominence .31, slope of concave side 
.25, antero-posterior diameter .32. 

Associated with these teeth Mr. SPRINGER has found’several speci- 
mens of smaller size, ranging from half an inch to a quarter of an inch 
in lateral diameter, the proportions and other characters of which seem 
to prove their specific identity with the larger teeth above described. 
These smaller examples, or at least some of them, have the median por- 
tion of the crown less produced, and in very small specimens the coro- 
nal surfaces are quite smooth and polished. The form is intimately 
related to C. angulatus (N. and W. sp.), and, perhaps, more so to C. ele- 
gans, N.and W., of the Keokuk limestone. It is distinguished, however, 
by the peculiar sculpturing of the coronal surfaces and the obscure defi- 
nition of the coronal folds. 

Position and locality: Fish-bed of the Upper Burlington limestone ; 
Louisa county, Lowa. 
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CHOMATODUS PARALLELUS, St. J. and W. 


H Pl. X a, Fig. 3,4. 


The Warsaw beds have furnished a few examples of a form of the 
above genus which seem to be specifically distinct from the forms indi- 
eated from the St. Louis, as also those known to occur in the earlier 
Keokuk and Burlington deposits, and to which we have applied the 
above specific designation. 

Teeth of medium or small size, laterally elongated, with the upper 
and lower margins parallel, moderately thick through the basal margins. 
Crown symmetrical, more or less compressed and sharp-crested, rounded 
at the extremities ; the convex face equals in elevation half the entire 
hight of the tooth, plane or slightly arched vertically, nearly straight 
laterally, with a narrow coronal belt consisting of two or three imbrica- 
tions; the concave face is occupied by a rather deep lateral depression, 
and bordered by three or four well-marked imbricating folds, which are 
gently curved upward at the extremities where they are confluent with — 
the folds of the opposite face; the crest and basal margins are for the 
greater extent horizontal and parallel, and in the perfect condition the 
crown is enveloped in a coating of enamel, which is usually more or 
less distinctly striated vertically, in worn specimens a coarse punctation 
appears and the crest presents a more or less jagged outline. The base 
is thick and strong, nearly perpendicular to the crown, inferior surface 
relatively wide and obliquely beveled from the concave side to the oppo- 
site margin, the convex face nearly plane and vertically furrowed, the 
shallower concave face deeply channeled beneath the produced coronal 
margin. None of the specimens before us are entire, but some of them 
plainly indicate a length of three-fourths of an inch, with a hight of 
.20, elevation of concave face .15, elevation of convex crown face .10. 


The finest example of the above form which has come to our notice 
was kindly loaned us for description by Dr. G. A. WOLLIAMS, who 
obtained it from the Warsaw beds near Boonville, Mo. It is related 
most intimately with that described from the St. Louis limestone under 
the name C. incrassatus ; but, at the same time, its less robust propor- 
tions, more symmetrical form, parallel margins, less angular basal 
extremities, aud greater inequality in the elevation of the respective 
eoronal faces, will readily serve to distinguish it from the latter form. 
Authentic specimens are known to occur only in the Warsaw beds, 
where it has been found on the Piasa, above Alton, while in the St. 
Louis limestone in the same region its presence has not been detected, 
although these deposits have been most thoroughly studied by Mr. VAN 
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HORNE with especial reference to the stratigraphic range of the ichthyic 
remains occurring therein. 

Position and locality: Warsaw beds; Boonville, Missouri, and on the 
Piasa, above Alton, Illinois. 


CHOMATODUS INCRASSATUS, St. J. and W. 
Pl. X, Fig. 18. 


Teeth of small size, seldom exceeding half an-inch in lateral diame- 
ter, in outline linear, or slightly arched in the convex side, tapering 
towards one or other extremity, both extremities obliquely truncated 
from the convex to the concave border. The base is nearly vertical to 
the crown, which it nearly equals in length and depth, very stout, com- 
pressed and sharply defined beneath the coronal margins, expanded or 
thickened below, the deep side slightly channeled laterally above, and 
broadly beveled below, opposite side relatively low, deeply channeled, 
inferior surface well-defined, very broad, plane, and strongly beveled to 
inferior acute angle, in outline long-subrhomboidal as seen from the 
deeper face, which is more or less strongly furrowed vertically. Crown 
slightly exceeding the length and breadth of the base, the convex face 
rising abruptly from the basal margin, gently arched vertically and lat- 
erally, crest compressed, culminating in an eccentric prominence near one 
extremity, broadly arched towards the opposite end, the opposite face 
descending in a broad, shallow concavity, which is limited below by a 
strongly marked coronal band composed of from three to five imbrica- 
tions, which form a continuous band with that of the convex face, where 
it is only about half as wide and composed of fewer imbrications; the 
basal border in the convex face is nearly direct, sharply curved round 
the lateral extremities and somewhat prominently defined from the basal 
region; in the concave face, the basal border is strongly produced, the 
median portion gently arched upward and inward, and sharply curved 
~ to the extremities in the obliquely truncated lateral portions. The coro- 
nal surfaces are polished and present a delicate vertical striation in the 
lower portions ; on nearing the crest delicate vertical sulci often appear, 
which produce a minute denticulation, and which is especially discerni- 
ble in the convex side. 

Mr. YAN HorwNE has brought together a beautiful series of teeth from 
the St. Louis beds, which we have been led to regard as the representa- 
tives of a distinct form. At Alton and St. Louis these teeth are asso- 
ciated with the C. insignis, Leidy, and a more slender form closely allied to 
C. cultillus, N. and W., of the Chester limestone. The latter form also 
occurs at the Pella (Lowa) locality, associated with C. inconstans, with 
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which latter form the present teeth may possibly prove to be identical. 
But, taking into consideration the distinctive features preseuted by the 
above described teeth, it would be mere assumption to recognize such 
specific identity in the present state of knowledge regarding their varia- 
bleness, and the absence of material showing the gradations such as 
have been illustrated by the large series of specimens of C. inconstans, 
whose association render their evidence almost conclusive, and which 
are equally strongly marked from the few examples of the present form 
occurring at the same locality. The teeth under consideration present 
some individual variation in size and form, though more to the extent 
noticed in the above mentioned form. They approach C. insignis in the 
outline of the convex aspect, but are distinguishable by their stronger 
proportions and more angular general figure. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois, St. Louis, Missouri, and Pella, Iowa. 


CHOMATODUS INCONSTANS, St. J. and W. 


Pl. X, Fig. 5-14. 


The collections from a single locality and stratum, in the St. Louis 
limestone of Iowa, afford a fine series of isolated teeth, which present 
cousiderable variation in form and size, constituting three or four quite 
well-marked varieties, but which are intimately united by the gradation 
of characters common to all, and which seem to furnish conclusive 
evidence of their specific identity, however widely extreme examples 
may appear to differ from one another. 1. The teeth here designated 
possess in common the same coronal characters, which undergo the 
least modification of any part of the tooth in the mutations which are 
traceable in the various individuals which depart most widely from the 
normal condition of the species. But in the basal region occur the 
principal variations, which give rise to the more or less strongly marked 
vertical forms herein noticed. The crown forms a rather stout, regularly - 
sloping ridge, the crest of which is subcentral or nearest the convex 
border, which latter is gently arched in both directions, while the oppo- 
site face is occupied by a wide and usually deeply excavated furrow 
extending the entire length of the concave face,and margined below 
by the thin, straight or slightly arcéhed border, the upper surface of 
which often presents a delicately wrought basal band composed of 
several imbrications; the crest of the crown usually culminates near 
one or other extremity, whence on the one side the slope is abrupt to 
the rounded or somewhat obliquely truncated extremity, while on the 
other it gradually diminshes in elevation towards the obtusely pointed 
extremity of the tooth; the basal band, instead of forming a narrow 
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belt, as in C. incrassatus, extends well up the convex face in a wide belt 
interrupted by obscure imbrications; it is, however, in comparatively 
few individuals that the coronal folds are well preserved, and probably 
in no instance were they as strongly developed as in the above men- 
tioned form. In the teeth which represent the normal aspect of the 
present form, the root is apparently produced downward in a plane 
nearly vertical to that of the crown, moderately thick, nearly median, 
deeply channeled beneath the produced border of the concave face, less 
so in the opposite side, and slightly beveled along the lower margin, 
inferior surface well-defined, very oblique, or nearly corresponding to the 
plane of the convex crown face, in depth equal to or exceeding the 
greatest elevation of the crown. 2. Among these teeth there are some 
which present a strong, irregular serration of the crest, as shown in fig. 
7, Pl. X; the root is vertical as in the before mentioned variety, while 
in other respects they are very similar, the denticulate character grad- 
ually merging into those in which the crest is quite worn. 3. <A third 
variety presents a more regular crest line, which, although it is not 
central, shows the side corresponding to the convex face to be slightly 
excavated, the root more obliquely produced in the plane of the convex 
crown-face, and constituting a connecting link between the above men- 
tioned and the following extreme varieties. 4. Under this head is 
included a series of teeth which might at first seem to be quite dissimi- 
lar from their associates, as above described. ‘They are distinguished 
by their uniform outline, the two longer sides being nearly parallel, the 
coronal crest nearly central and- moderately arched, the concave face 
gently depressed, the opposite face but slightly arched vertically, some- 
times quite plane or faintly depressed; the basal folds are obsolete in 
all the examples before us. The root, which in the previously men- 
tioned varieties is more or less nearly vertical, in the present examples 
is remarkable for its extravagant obliquity, indeed so much so that in 
some extreme cases it forms an uninterrupted plane with the convex 
crown face, or even uniting at the basal limit at a slight angle, in some 
the basal border being slightly raised, in others, again, simply defined 
by the angulation and the perceptible difference in the superficial strue- 
ture of the crown as compared with that of the basal portion, as shown 
in fig. 10. However, the gradation which these latter teeth exhibit, in 
connection with the gradation observed in the preceding varieties, seems 
to afford conclusive evidence of their specific identity. The surface 
ornamentation is much the same in all the varieties, consisting of a 
more or less distinct, minute striato-punctation when not concealed by 
the dense, smooth, enamel-like coating. 


From a careful examination of the above noticed teeth, it would 


appear that they probably constituted the variable dentition of one and 
47 
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the same species. Among themselves the various forms are linked 
together by the unmistakable gradation of characters, while at the 
same time they are not easily confounded with others which are regarded 
as specifically distinct. Of the latter, the Keokuk and Burlington for- 
mations have afforded many beautiful examples, and which exhibit 
precisely the same range of individual variation, though associated with 
other features of presumably distinctive importance. The latter forms 
were originally indicated under the name Helodus angulatus in the 
second volume of the present report. 


Indubitable examples of the form under consideration have been 
obtained only from the St. Louis limestone, at a single locality in the 
northern extension of the formation in Central Iowa. However, our 
collections contain a few examples of teeth from the Warsaw beds, 
which are difficult to distinguish from the present form, since they present 
precisely the same variations as have been observed in connection with 
the St. Louis specimens. Most of these teeth are so worn that a satisfac- 
tory comparison is out of the question; but a single specimen obtained 
by Mr. VAN HoRNE in the Warsaw beds at Barrett’s Station, Missouri, 
is deserving of particular notice: The tooth is of average size, and is 
distinguished by its linear or very slightly curved convex border, nearly 
uniform and prominent crest, relative great depth of the convex face, 
the lower half of which is occupied by a broad coronal belt composed 
of five or six strong, regular imbricating folds, which are seldom 
branched or implanted, concave face rising abruptly from the narrow 
marginal border, which is apparently composed of two folds, and present- 
ing a relatively narrow, deeply channeled outline quite in contrast to 
that observed in the numerous representatives from the St. Louis beds. 
The base formed a strong plate projecting downward in a plane closely 
corresponding to that of the convex crown-face, from which it is defined 
by the produced and sharply inbeveled marginal border; the convex 
crown-face is coarsely striato-punctate in the triturating surface along 
the crest, the opposite face is smooth and polished. From the same 
horizon, in the exposures above the mouth of Piasa creek, Mr. VAN 
Horne has obtained other specimens, but which, in the abraded con- 
dition, afford at best unsatisfactory comparison with the allied if not 
identical form from the superimposed beds. 

The Chester limestone, also, have afforded a few teeth, which present 
the same general features, but which, unfortunately, are not sufficiently 
well-preserved to trace more intimate relationship than in the case of 
the Warsaw form. They are, however, apparently distinguished by the 
fewer, stronger, and more regular coronal folds, perhaps more rectan- 
gular outline, stronger base, and perceptibly finer punctation. But in 
view of the variableness of the surface structure under the varying 
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conditions of the preservation of the crown, little dependence can be 
placed on the latter feature. 

Of the last mentioned forms, which we have provisionally indicated 
by the designations CO. Varsouviensis and OC. Chesterensis, we have intro- 
duced illustrations of a few of the better preserved specimens, hoping 
by this means to call attention more particularly to their consideration 
when the organization of more complete materials shall enable a satis- 
factory comparison with the form described above, and thereby settle 
their relationship with one another. 

Position and locality: Common in the calcareous shales of the St. 
Louis formation; Pella, Iowa. The locality of the Warsaw form is 
indicated above; the Chester form occurs at Chester, Illinois. 


Genus LISGODUS, St. J. and W. 


Teeth laterally abbreviated, strong. Crown thick, or moderately 
compressed, more or less acuminate, sharp-crested, and sometimes 
obscurely serrated, basal margins well-defined from the base, descend- 
ing lowest, or most produced, in the concave face, which is more or less 
strongly arched laterally, the convex face lowest, forming a more or 
less vertical plane area, coronal belt encircling the crown, and composed 
of one or more imbricating folds. Base nearly vertical to the crown, 
rectangular in outline, thick, less than the lateral diameter of the crown, 
in depth equal to or exceeding the elevation of the crown, inferior sur- 
face well-defined from either face above, and generally slightly beveled 
from the concave to the opposite border. Coronal surfaces invested 
with a polished enamel-like layer, the worn crest striato-punctate. 

In regard to the affinities of the forms herein included to the species 
with which they are associated, we have sought in vain to discover 
features which would more than vaguely suggest their intimate relation 
to, much less their specific identity with, other generic forms. No gra- 
dation into the elongated forms of Chomatodus is observed, such as 
would hardly fail to be represented, did they exist, in the splendid col- 
lections which have been so generously made available to us; while 
the mutual identity of characters of the several forms included in the 
present group would seem to be sufficient evidence of their generic dis- 
tinctness. Yet one cannot fail to note the affinities or resemblances 
which these teeth bear to typical Chomatodus, as represented by C. 
pusillus, N. and W., or the representative of that species in the Upper 
Burlington fish-bed ; and this gives rise to the suspicion that the acqui- 
sition of a series of the latter teeth in their relative natural position 
might prove these to belong to the dentition of one and the same form— 
an arrangement something like the triturating plates of the Myliodonts. 
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Thus we might expect to find the L. curtus associated with C. pusillus, 
and the JZ. selluliformis with Chomatodus insignis, Leidy. But as we 
have no facts leading to the positive demonstration of such relationship, 
and as they constitute amongst themselves a well-defined type, we have 
preferred to recognize their apparent distinctness in preference to 
assuming a probable generic and specific indentity with the above men- 
tioned forms. 


LISGODUS CURTUS, St. J. and W. 
Pl. X a, Fig. 20-22. 


Teeth very small, lateral diameter and hight about equal, robust, 
symmetrical in form. The crown forms a prominent, regularly arched, 
or slightly acuminate, sharp ridge, presenting from above a semi-oval 
or subelliptical outline; the convex face is sublenticular in outline, 
vertical, nearly plane or slightly arched laterally, inferior angle genily 
or broadly arched downward in the middle, sharply beveled to the 
basal region, and bearing two comparatively strong coronal folds ; 
concave face about one third higher than the opposite face, elliptical 
in outline, crest and basal line nearly equally arched, gently concave 
vertically, and more or less arched or convex laterally, basal margin 
prominent, abruptly curved downward from the extremities, and gently 
arched upward in the median region, and oceupied by two or three well- . 
marked imbrications; both coronal faces are enveloped in a dense, 
polished enamel layer, except along the crest, which is usually more or 
less worn and beveled along the concave side, in some instances it is 
worn down to half its original elevation, presenting a long, narrow, 
triturating area, roughened by the exposed extremities of the tubular 
structure. The base varies somewhat in depth, the smaller the tooth 
. the greater is its proportionate depth; but in all cases it equals the 
hight of the convex crown-face, and in the small teeth itis as deep 
again, somewhat narrower and thinner than the crown, and apparently 
always nearly vertical to the crown, broadly channeled in either face, 
the one face being prominently defined from the projecting margin of 
the concave crown-face, lower angles well-defined in perfect specimens, 
inferior surface flat and slightly beveled to the convex edge. A speci- 
men of large size measures in lateral diameter of crown .36 inch, entire 
hight of tooth .26, elevation of convex crown-face .15, depth of base in 
the same side .11, hight of concave crown-face .18, lateral diameter of 
base nearly .30 inch. A specimen of much smaller size is .18 inch in 
lateral diameter of crown, which is equal to the entire hight of the 
tooth, showing a relatively much deeper root than in the large teeth. 

This elegant little form is not uncommon in the fish-bed horizon of 
the Upper Burlington, and is quite numerously represented in all the 
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collections from thathorizon. A few imperfect specimens from the 
Keokuk limestone, which have come to our notice, are undistinguishable 
from the teeth in the above mentioned subjacent deposits, yet they may 
prove to be specifically distinct. The individual variation in size 
observed in this form has lead us to believe that it does not constitute 
a part of the dentition of other forms known from the same horizon. 
They are essentially dissimilar in many of the superficial details from 
other Chomatodi with which they are associated, and taking into account 
the variation in size and the slight modifications of relative proportions, 
we can scarcely fail to recognize in these variations those features com- 
mon to the more or less variable dentition of a Petalodont species. 

Position and locality: Upper Burlington fish-bed; at the several 
localities in DesMoines and Louisa counties, Iowa; Warren county, 
Illinois. The Keokuk teeth mentioned above occur at Warsaw, Illinois, 
and Dr. WILLIAMS has obtained the same form in the Keokuk limestone 
sat Boonville, Missouri. 


LISGODUS SERRATUS, St. J. and W. 
Pl. Xa, Fig. 17-19. 


Teeth exceedingly small and variable in relative proportions. Crown 
stout, semi-elliptical in outline viewed from above, more or less acumi- 
nate, sharp-crested, and interrupted by vertical sulci, which produce an 
irregular serration, which, however, is scarcely perceptible in some of 
the more acuminate individuals, or limited te one or two faint indenta- 
tions well down in the lateral edges of the crest; convex face nearly 
vertical, slightly arched laterally or nearly straight, basal margin well- 
defined from the root and marked by a proportionately wide coronal 
band, consisting of two imbrications, which span the tooth in a direct 
course, or sometimes gently arched upward in the middle, and again at 
the extremities; opposite face half as high again as convex face, but 
in the more strongly acuminate specimens the two faces are nearly 
equal in elevation, moderately concave vertically, gently and irregularly 
arched laterally, median region more or less swollen, basal line promi- 
nently produced beyond the root, arched upward in the middle, and 
again abruptly curved upward to the extremities, and occupied by three 
imbricating folds, which form a band but little wider and continuous 
with that of the opposite face. The crown is covered with a polished 
enamel layer, the triturating surface being most strongly marked in the 
concave side, (though in none of the specimens is it as distinct as in Z. 
curtus,) and giving rise to the vertical striation and striato-punctate 
appearance commonly observed for a greater or less distance below the 
crest. The base is well-developed, angular in outline, nearly vertical 
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to the crown, a little narrower and not as thick, in depth usually less 
than, though in some instances nearly or quite equal to, the hight of - 
the crown, both faces slightly channeled laterally, lower edges worn or 
less angular, inferior surface gently beveled to the concave side. A 
very acuminate specimen is .20 inch in greatest lateral diameter, hight 
of crown .14; a low, serrated tooth measures in lateral diameter .18, 
entire hight of tooth .17, elevation of crown .08. There are individuals 
with even a lower crown, but that last mentioned probably represents © 
the normal proportions of these teeth. 

This form is much like that described under the name ZL. curtus, 
presenting nearly the same general outline and proportions. It differs, 
however, in the serrated character of the crest, and the medially upward 
arching or horizontal basal line of the convex face, also in its smaller 
size. Otherwise it is most intimately allied to the above mentioned 
form, in the serrated condition of the crest does it depart most widely. 
Yet we find examples in which the latter character is nearly obsolete, 
and which, but for the slight lateral position of the apex, as well as 
those other distinctive features noted above, might be mistaken for the 
form with which it occurs. From ZL, selluliformis of the St. Louis lime- 
stone, it differs in its less symmetrical outline and proportions, and the 
vertical position of the base; in the character of the coronal serration 
it closely resembles that form. 

We are largely indebted to Mr. SPRINGER for the means of compar- 
ing a large number of individuals of this and the previously described 
form, all of which were obtained from a single locality in the ichthyic 
stratum of the Upper Burlington limestone; the same association is 
also known at other localities, but the Louisa county (lowa) locality has 
afforded by far the largest and most interesting suite of these teeth. 

Position and locality: Fish-bed of the Upper Burlington limestone ; 
Louisa and Des Moines counties, lowa; Warren county, Ulinois. 


LISGODUS SELLULIFORMIS, St. J. and W. 


Pl. Xa, Fig. 16. 


Teeth very small, thick, greatest hight exceeding the lateral diameter. 
The crown is strongly arched, sharp, terminating in a thickened, more 
or less acutely rounded point, and low down upon the flanks one or two 
faint serrations give to the lateral edges an obscure denticulate charac- 
ter; the convex crown face presents a subtriangular, vertical area, 
sometimes moderately arched laterally, and margined below by a well- 
marked horizontal coronal fold; concave face obtusely curvilinear in 
outline, broadly rounded below, gently concave vertically, its greater 
area occupied by a strong median ridge descending from the apex and 


VERTEBRATES. 367 


giving rise to the prominent lateral convexity in the coronal contour, 
and bordered by,a rather. wide coronal belt composed of at least two 
imbricating folds. The coronal surfaces are usually smooth, in worn 
surfaces coarsely striato-punctate, and sometimes enlarged in a dense, 
vertically undulated or corrugated enamel layer. Base strong, thick, 
rectangular in shape, in depth nearly equal to the hight of the crown, 
somewhat less in Jateral diameter, slightly compressed in the middle 
and expanded below, inferior surface well-detined and beveled from the 
convex to the coneave border, slightly produced beyond the vertical 
plane of the convex crown-face, and sharply defined above by the pro- 
jecting basal angles of the crown. A specimen of ordinary dimensions 
measures in lateral diameter of crown .12 inch, hight of convex crown- 
face .06, hight of concave face .10, lateral diameter of base .08, entire 
elevation of tooth .14 inch. 

Although we have seen but few examples of this exceedingly small and 
handsome form in the collection of Mr. VAN HoRNE, their state of preser- 
vation, fortunately, is such as to render their distinctive features easily 
discernible. It is most-intimately related to L. serratus of the Upper 
Burlington limestone; but, besides being scarcely half the size of that 
form, it is further distinguished by the relatively larger root, the verti- 
cal position of the convex crown-face and its nearly horizontal basal 
line, while that of the opposite face is more strongly and regularly 
arched downward, also the inequal elevation of the coronal faces; the 
denticulations of the crest are more remote from the apex. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois ; St. Louis, Missouri. 


GrENus TANAODUS, St. J. and W. 


In recognizing the generic distinctness of the group of teeth embraced 
under the above designation, we have not been led to such disposi- 
tion by the assumption, if Antliodus differs generically from Petalodus, 
so Chomatodus in like mauner differs from the present group; but it has 
rather been with the hope of eliminating from the heterogeneous asseni- 
blage of forms usually refezred to Chomatodus such well-characterized 
groups which have an equal value as distinctive expressions with the 
various groups already recognized, which constitute the family of Petal- 
odonts. In the present instance we have a peculiar expression of char- 
acteristics which pertain to certain individuals or forms which extend 
through a considerable time-space in the Carboniferous period—in deed, 
appearing early in the period and continuing to the close of the Upper 
Coal Measure epoch. And these peculiarities, as compared with what 
may be regarded as typical of Chomatodus in the restrictive sense here 
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recognized in the elongated, vertical teeth to which Prof. AGASSIZ gave 
the name Chomatodus linearis, (Poiss. Foss. tom. III, Tab. 12, fig. 9; not 
fig. 5, 7, 12,) the group under consideration, will be found to present a 
marked contrast. in the relative position of the base, which closely 
adheres to the margin beneath the basal border of the concave crown- 
face, the basal area beneath the opposite coronal face more nearly cor- 
responding to that of Antliodus. In the laterally extended linear out- 
line of the crown there is strong resemblance to typical Chomatodus ; 
but in the disproportionate depth of the coronal surfaces and the mar- 
ginal position of the root, it presents affinities with Antliodus. From 
the latter, however, it is distinguished by the linear or rectangular out- 
line of the crown, and perhaps also the distinct definition of the infe- 
rior surface of the root, which in Antliodus appears to be rounded as in 
Petalodus and Ctenopetalus. 

We have, however, observed in certain forms from the St. Louis and 
Chester formations, an association of individuals the specific affinities 
of which we strongly suspect, and which exhibit a combination of out- 
line and contour which might be regarded as evidence positive of their 
relationship with Antliodus. Butif we restrict Antliodus to those forms 
which possess a crown essentially like Petalodus, with a shallow root, it 
may be admissible to recognize in the above mentioned form a type 
intermediate between the true Chomatodus and Antliodus. Yet, if we 
adhere to the strict interpretation of the facts at present represented, 
it seems highly probable that the forms referred to under the above 
head may prove to represent the extremely varied dentition of one and 
the same genus. 

Of the present type of teeth the following representatives have already 
been described: Chomatodus gracillimus, N. and W., C. multiplicatus, 
N. and W., of the Upper Burlington; C. obscurus, Leidy, of the Keokuk ; 
C. angulatus, N. and W., of the Coal Measures. In the study of the 
collection of Mr. SPRINGER, we have been led to suspect the possible 
specific identity of such forms as represented by C. gracillimus and a 
form closely resembling <Antliodus politus, N. and W., which it repre- 
sents in the Upper Burlington deposits. Should these inferences prove 
correct, then all the forms hereinafter noticed will probably fall under 
the genus Antliodus, as amended and extended. 


TANAODUS SUBLUNATUS, St. J. and W. 


Pl. XI, Fig. 27. 

We have provisionally recognized the specific distinctness of a form, 
represented by a single specimen in the collection of Mr. VAN HoRNE 
from the St. Louis, which bears certain resemblances to the teeth 
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referred to under the above genus with which it is here associated. The 
tooth is very smal) and delicate, and so imbedded as to reveal only the 
basal and convex coronal aspect. Viewed from below, the basal area 
presents an irregular trapezoidal outline, a little broader at one extremity 
than the other and rounded or obliquely truncated, gently arched out- 
ward along the concave border, beneath which is situated the low, com- 
paratively short root. The basal margin of the convex face is slightly 
arched inward, and defined by a simple coronal fold, which forms the 
well-marked angulation between the basal area and the convex crown- 
face, which latter is low, nearly plane, gently arched along the crest, 
which is produced beyond the basal line, and gradually declines in eleva- 
tion from the broader extremity, and interrupted by delicate vertical 
sulci which produce a faint denticulate appearance. Lateral diameter 
of crown about .23 inch, antero-posterior diameter .10. 


The sublunate outline shorter, relatively wide, and more strongly 
arched concave border, also the more central position of the root, con- 
stitute the more prominent features which distinguish the present form 
from its congenus. In its short lateral extent it bears resemblance to 
Antliodus ; but the straight convex margin and vertical inequality in 
the crest line present characters more or Jess strongly in contrast with 
the symmetrical outlines of the typical examples of the latter group. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Tlinois. 


TANODUS PUMILUS, St. J. and W. 


Pl. XI, Fig. 1, 2,3, 4,5. 


Teeth small, moderately strong though variable in proportions, crown 
moderately compressed or rapidly thickening towards the base, broadly 
arched along the crest, sometimes obscurely denticulated near the 
extremities, and usually projecting at a considerable angle beyond the 
basal margin of thé convex crown-face; the concave face is irregularly 
elliptical in outline,in some examples the longer sides converge towards 
one or other extremity giving rise to a more or less subtriangular outline, 
very gently arched laterally and slightly depressed vertically, basal mar- 
gin slightly undulating in its downward and outward course, and defined 
by a very wide basal band composed of five or siximbricated folds, from 
the upper margin of which the plain coronal surface ascends at a slight 
angle, lateral extremities inequally and more or less acutely and 
obliquely rounded or truncated; the convex face is about half the hight 
of the opposite side, irregularly lunate in outline, gently arched laterally, 
or sometimes strongly so in laterally abbreviated, acuminate examples, 
nearly plane vertically, basal margin generally very gently arched 
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upward, sometimes curved downward or irregularly sinuose, and limited 
by a narrow, though well marked coronal belt consisting of as many as 
five imbrications; coronal surfaces smooth or faintly striated, striato- 
punctate along the worn crest. Basal area broad, gently depressed and 
more or less distinctly defined from the root, which latter varies consid- 
erably indepth in different individuals, antero-posteriorly compressed or 
wedge-shaped, sharply defined from the projecting margin of the con- 
cave crown-face, descending more or less obliquely backward or out- 
ward, laterally converging, inferior surface slightly oblique to the 
horizontal plane of the crown, but generally obscurely defined and 
often terminated in a sharp edge; both faces more or less coarsely 
roughened. A small symmetrical and unusually well preserved tooth 
measures in lateral diameter .32 inch, hight of concave crown face .15, 
hight of convex face .07, greatest diameter of root .23, depth of inner 
face about .05 inch. 

This form presents considerable individual variability, which proba. 
bly, in consequence of the larger number of specimens which exist in the 
collections, is even more striking than in the case of TZ. bellicinctus, with 
which it is intimately allied. Regarding the specific identity of these 
varied forms, the only evidence is their association in the same stratum 
and certain well-defined peculiarities of coronal or basal conformation 
common to all, however variable and dissimilar in outline are the 
extreme examples. Compared with T. bellicinctus, besides its smaller 
size, it is distinguishable by the more strongly developed coronal bands 
encircling the basal margins of the crown, and the relatively deeper 
and more oblique root; all the specimens thus far known are less elon- 
gated laterally, and of less symmetrical proportions, upon which latter 
feature, however, little stress should be placed in the present state of 
our knowledge of the Chester forms. 

The particular horizons and localities which have afforded indubita- 
ble examples of the present form, also afford teeth having the same 
general outline, but which present unmistakable evidence of extreme 
abrasion in the roughened coronal portion and the sulcation of the 
basal area immediately beneath the convex coronal border. In these 
teeth the convex crown-face is worn down to an obtuse ridge, the 
coronal folds being obsolete in either face, though along the inner 
margin a strong ridge defines the basal limits, while the intermediate 
space presents a more or less deep, broad excavation, which occupies 
the concave crown-face; in all these teeth the root is wedge-shaped 
and terminated inferiorly in a sharp edge. Notwithstanding the 
absence of specimens showing a gradation into the more perfect teeth 
of the above description, as in the instance of 1. bellicinctus, their rela- 
tionship seems to be unmistakable, since they exhibit the same eviden- 
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ces of attrition, possibly of immaturity, which characterize the worn 
teeth of the former species: indeed so intimate is the resemblance 
between the worn examples of these two species, that, were they known 
only from the imperfect teeth, they might be mistaken for one and the 
same species. 

Associated with. the present form there is a group of teeth equally 
well represented, and which holds precisely the same relationships to 
that above described, as do the teeth noticed under the head of 7. 
depressus to T. bellicinctus ; and which, for the same reasons as assigned 
in that instance, are provisionally referred to a distinct group, which 
is noticed at length in the description under 7. preenuntius. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois, Pella, Iowa. 


TANAODUS PRAINUNTIUS, St. J. and W. 


Pl. XI, Fig. 6, 7. 8, 9, 10. 

Teeth small, laterally elongated, long-elliptical or gently arcuate, 
outer and inner margins more or less nearly parallel, extremities 
rounded or obliquely truncated. The concave crown-face is gently 
depressed vertically, very slightly so or nearly straight in the long 
diameter, and sometimes gently arched, basal margin slightly raised 
and forming a right-angle with the abrupt face of the root, destitute 
of distinct imbricating folds, straight or slightly arched inward and 
upward, and more or less abruptly curved round the lateral extremities, 
gently arched in both directions along the crest, which forms a low, 
obtuse ridge, sometimes obscurely and irregularly denticulate, and 
closely bordering the convex side of the crown, which latter is corres- 
pondingly low, nearly plane or faintly channeled vertically, broadly 
arched laterally, very gently and sometimes irregularly curved down- 
ward along the lower margin, which is sharply detined from the inferior 
region, aud sometimes, though rarely, marked by obscure, irregularly 
disposed, thread-like lines; the coronal surfaces present a Coarse, 
irregular vermiculose appearance, and along the crest a coarse punc- 
tate or striato-punctate structure, the vertical tubes being often gathered 
into irregularly spaced bundles, which give rise to the obtuse denticu- 
lations frequently observed in the crest. The root forms a strong, 
laterally narrowed, wedge-shaped process, faintly channeled laterally 
and abruptly defined from the margin of the concave crown-face, upon 
the opposite side scarcely definable from the wide basal area, the contour 
of which is more or less irregularly convex, and defined above by a 
faint sulcation extending along and just beneath the basal angle of the 
convex crown-face; the basal area is faintly roughened or smooth, and 
faint vertical sulci sometimes appear in the root. Greatest diameter of 
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a large size specimen about .53 inch, antero-posterior diameter .20, or 
but a trifle more than the hight of the concave crown-face, elevation 
of convex face .05, depth of root beneath the concave face .14 inch. 

The individuals of the present form are somewhat variable in outline, 
and in many of the teeth some of the characters noticed above are 
obsolete; very few examples show any trace of coronal folds along the 
basal margin of the convex crown-face, though all present, the same 
rugose coronal structure and absence of coronal folds in the concave 
face; the crest also varies from a vertical position in relation to the 
horizontal plane of the crown, being sometimes slightly inclined from 
within, which, however, is probably due to the wearing away of the 
convex surface; the crest rarely shows distinct denticulations, and in 
some teeth the inferior region exhibits evidence of greater or less abra- 
sion along its outer margin, as though by the impingement of the con- 
tiguous tooth, to which may be attributed certain irregularities in the 
basal contour. But in all these teeth there prevails a marked uniformity 
in general appearance, requiring but slight experience to be able to 
recognize their identity. 

This form is closely allied to that described from the Chester division 
under the name J. depressus; yet, notwithstanding in both may be 
traced the same kind of individual variability, a critical comparison of 
a fine suite of teeth from the two horizons discloses certain slight but 
persistent differences, which together strongly impress one with the 
conviction of their specific distinctness. In all the St. Louis teeth the 
crest is less elevated and less erect or produced outward over the 
basal line of the convex crown-face; the superficial markings of the 
crown also differ, in the present form being coarser and rougher than 
in the Chester teeth. But in these teeth one cannot fail to observe 
those appearances which seem to indicate the action of abrading influ- 
ences to a more considerable extent than is presented in the latter 
form; and in this feature, too, the same uniformity prevails as observed 
in other respects. 

Regarding the affinities of these teeth with apparently allied forms 
from the same horizons, the same suggestions are presented and the 
same difficulties encountered in determining the nature of their resem- 
blances, and the character of their relationship, as has béen observed 
in connection with ZT. depressus. _However remote their resemblance 
may be to 7. sculptus, it is of the same nature as that of J. depressus to 
T. polymorphus. In the present instance the resemblance is most strik- 
ingly portrayed in the general contour of the basal region, the same as 
in the Chester forms; but the most thorough comparison of the mate- 
rials in hand fails to prove their identity, while their relationship to 
T. pumilus seems to be even more remote than in the case of 7. depressus 
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and Z. bellicinctus.. The wedge-shaped condition of root is more or less 
prevalent in all these forms—in 7. prenuntius and T. depressus as a 
permanent feature apparently, while in the other named forms it is 
evidently, in part at least, the result of accidental causes. These 
peculiarities are strongly suggestive of generic importance, but in view 
of the uncertainty (which may indeed exist only in the mind) of their 
permanence, it is deemed more consistent with the nature of the facts 
possessed to retain them provisionally in the same: generic association. 
Indeed were it possible to study the complete dention of the forms enu- 
merated, even a more intimate specific relationship might be proved 
than can be derived from the study of the isolated material now acces- 
sible. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois; Pella, lowa; St. Louis, Missouri. 


TANAODUS SCULPTUS, St. J. and W. 
Pl. XI, Fig. 20, 21, 22, 23. 

Teeth small, presenting as viewed from above a somewhat variable 
oval or broad elliptical outline. Concave crown-face broad elliptical or 
irregularly circular in outline, but subject to considerable variation in 
this respect—in some examples more or less hexagonal, in others trian- 
gular or curvilinear—lateral extremities acutely or obtusely rounded, in 
some of the more circular teeth less distinctly defined, nearly plane or 
more or less depressed in the middle, and rising into a low, regularly or 
eccentrically arched, obtase crest, which slightly projects beyond the 
basal line of the opposite face, the lower margin is generally less regu- 
larly and more angularly arched downward, more or less produced and 
in some examples sharply inbeveled to the base, and bordered by five 
to six well-defined, narrow imbricating folds, which pass round the lat- 
eral angles in a broad abruptly curved belt, which merges into the nar- 
rower though equally well-marked basal band of the convex face; the 
convex crown-face presents a low, lenticular outline, nearly plane verti- 
cally and broadly arched laterally, the crest and inferior margin nearly 
the same in curvature, the basal margin being gently arched downward 
in the middle, sometimes angularly so, and again gently curved towards 
the extremities, forming an obtuse angle with the basal area trom which- 
it is well-defined by the imbricated coronal band, except in examples 
which have suffered from attrition, in which the folds as well as the 
peculiar sculpturing in the entire surface are obsolete. The lower por- 
tion of the concave facé is elegantly sculptured, presenting a delicate 
tracery of undulating and frequently interrupted lines, variously dis- 
posed, but most frequently slightly deflected to one or other side, or in 
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some instances diverging from the median line in their upward curse 
until lost in the papillose surface occupying the upper space, as also the 
greater portion of the convex face, and the striato-punctate belt imme- 
diately along the crest; also, in well-preserved specimens, the coronal 
folds are more or less distinctly and finely striated vertically. The basal 
area nearly corresponds in outline to the concave crown-face, in contour 
moderately convex, rarely plane, defined from the basal line of the con- 
vex crown-face by a faint sulcation, gradually curved downward and 
merging into the short, wedge-shaped, laterally constricted and verti- 
cally sulcated root, the inner face of which forms an abrupt declivity 
projecting slightly outward, laterally channeled, and nearly parallel 
with the concave coronal margin from which it is more or less sharply 
defined by the produced border of the coronal folds; the inferior surface 
in the majority of the specimens is reduced to an exceedingly narrow 
area, giving to the root the appearance of terminating in a sharp edge ; 
but in well-preserved examples it forms a well-marked though very 
shallow and relatively narrow appendage, the flattened inferior surface 
of which agrees with the horizontal plane of the crown, and at the same 
time it is more abruptly defined on the one side from the broad basal 
region. A tooth of large size measures .48 inch in greatest diameter of 
crown, hight of concave face nearly .30, elevation of convex face .08, 
greatest diameter of root .30, depth beneath the concave coronal border 
.10; a minute, oval-shaped tooth is .20 inch in lateral and .11 in trans- 
verse diameter, hight of convex crown face .05, or about equal to the 
depth of the root. é 

Although hardly any two individuals of this elegant little form pre- 
sent precisely the same outline, in which respect it is very variable, yet 
all are easily recognizable by the peculiar coronal sculpturing as well 
as by the general contour features common to all. The form is appa- 
rently restricted to the St. Louis division, and the examples at present 
known, which were derived from localities more or less distant from one 
- another, present a persistency of characters which afford the best evi- 
dence of their specific identity. Its most intimate ally is found in the 
upper (?) ichthyic borizon of the next succeeding or Chester formation, 
and so close is their relationship, that it is only by comparing a suite of 
each form that they may be satisfactorily distinguished one from the 
other. However slight these distinctive features may appear in the 
comparison of solitary examples from either horizon, collectively, each 
presents a combination of features which at once arrests the attention 
and leads to the conviction of their specifie distinctness. These differ- 
ences are noticed more at length in the description of TZ. polymorphus. 

In regard to the generic relations of the present form, it would appear 
that, in the outline of the crown, it approximates Antliodus ; but by 
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following out its affinities with the preceding forms, it seems to present 
equally intimate relationship with the latter. The features in common 
with Tanaodus consist in the wedge-shaped outline of the root, the con- 
vexity of the basal area, and the peculiar coronal contour, characters 
which present a strong contrast to the typical forms of Antliodus. 

Position and locality: Upper beds of the St. Louis limestone; Pella, 
Jowa, Alton, Illinois, St. Louis, Missouri. 


TANAODUS GROSSIPLICATUS, St. J. and W. 


Pl, XI, Fig. 26. 

Teeth small or medium in size, viewed from above elongate-trapezoi- 
dal in outline. Crown culminating along the straight convex face in a 
low, even-crested ridge slightly produced outward, the basal angle 
defined by a narrow coronal fold, nearly straight throughout the greater 
extent, but gently curved upward and downward at the extremities; 
concave face descending in a wide, gradual and gently depressed incli- 
nation to the basal margin, which is defined by a rather prominent coro- 
nal belt composed of two or three strong imbricating folds, in the median 
half straight and parallel with theopposite face, more or less suddenly 
and obliquely truncated in the lateral portions, the coronal belt contin- 
uous with that in the convex face; the coronal surfaces are invested 
with a delicately wrought enamel layer, and in the worn triturating sur- 
face along the crest a striato-punctate structure appears. The basal 
area presents in outline very nearly the figure of the concave crown- 
face, nearly plane or laterally traversed by a faint ridge; the root is 
placed close beneath the concave margin, produced downward and out- 
ward in nearly the same plane as the convex crown-face, which it nearly 
equals in depth, moderately strong, in transverse diameter considerably 
less than the crown, inferior surface more or less well defined and _ bev- 
eled in the horizontal plane of the crown. 

The single representative of the form above described, unfortunately, 
preserves only about half the entire lateral diameter of the tooth, which 
is otherwise in an unusually perfect state of preservation. In general 
form it bears closest resemblance to the Coal-measure form 7. angulatus 
(N. and W. sp.,) from which it differs not only in its smaller size, but in 
the less numerous imbrications in the coronal belt of the concave face. 
Its resemblance to some of the Keokuk and Upper Burlington congene- 
ric forms is also quite striking, yet it is distinguishable by its straight 
coucave border, even crest, and stronger proportions. 

Position and locality: Probably from the lower fish-bed of the Chester 
formation ; Chester, Illinois. 
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TONAODUS BELLICINCTUS, St. J. and W. 
Pl. XI, Fig. 14-16, 25. 


Teeth of medium or small size, strong, in outline long-elliptical and 
acutely rounded at the extremities. Concave crown-face but slightly 
depressed, sometimes gently arched in the long direction of the tooth, 
culminating along the convex margin in a Sharp more or less regularly 
arched crest, and bordered below by a wide, strongly marked basal 
band, which is composed of three to six narrow and more or less regu- 
lar, vertically striated imbricating folds, gently arched upward in the 
middle and usually sharply curved round the extremities, inferiorly 
inbeveled and prominently defined from the root; concave face less 
than half the hight of the opposite face, in outline arcuate and broadly 
or gently arched laterally, generally very faintly channeled laterally, 
the crest projecting beyond the basal line, and limited below by a more 
or less well-defined basal band, which presents along the greater extent 
of the median portion only one or two distinct imbricating folds, but 
which on nearing the extremities branch into several delicate secondary 
folds, which apparently terminate in the crest, or, in part, from a con- 
tinuous belt with that of the concave face.- The coronal surfaces are 
ornamented with vermiculose markings, immediately above the basal 
band faint vertical plice, and in the triturating surface along the crest, 
where the exceedingly thin enamel-like layer has been ex-foliated, a 
fine striato-punctation appears. The basal region forms a long, narrow 
area, which, together with the face of the root, presents a broad, shallow 
depression extending in the long diameter of the tooth; the root proper 
is very short, antero-posteriorly compressed and laterally constricted, in 
depth beneath the concave face nearly equal to or slightly exceeding 
the hight of the convex crown-face, projecting outward and downward 
in nearly the same plane as the convex crown-face, and inferiorly flat- 
tened. Lateral diameter of tooth .84 inch, transverse diameter of con- 
cave crown face .24, hight of convex face .12, greatest length of root 
.63, depth of inner face .09 inch. 

In the collection from the Chester limestone several varieties of teeth 
occur, which are apparently intimately allied, though in some instances 
it is exceedingly difficult to decide the nature of the differences by which 
they are distinguished from one another. It is not difficult to separate 
these teeth into three or four forms, all of which present a greater or less 
individual variability ; but in the extremes of some of these forms may 
be observed such intimate resemblances with the teeth, referable to other 
forms, as to cause one to hesitate in the determination of their identity. 
Yet, however strongly we may suspect the validity of these groups, our 
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resources are inadequate to a satisfactory conclusion, and the attempt to 
limit them within definite specific bounds has resulted in the conviction 
thatit were more advisable, at this time, to notice not only the seemingly 
distinctive characters by which each form may be recognized, but also to 
carefully note those features of gradation which may seem to indicate 
a probable specific identity. The same observations are equally appli- 
cable to certain forms found in the subjacent division, or St. Louis lime- 
stone, and which are consecutively noticed in the preceding pages. 

The above described form is represented by only a single perfect 
specimen, that upon which the description is mainly based. This tooth 
is most intimately allied to the Jaterally elongated teeth of the type of 
Tanaodus obscurus of Leidy, differing in a marked degree from the 
typical examples of Antliodus, which latter may be defined as a Peta- 
lodus having a very horizontal basal area and short root. It also bears 
intimate resemblance to the St. Louis form mentioned under the name 
fT. pumilus, from which it chiefly differs in its relatively narrower 
coronal folds and more shallow root. In specimens which have under- 
gone much attrition, the basal bands are more or less obscurely pre- 
served—that along the convex crown-face is often quite obsolete, while 
that which limits the opposite basal margin forms a more or less promi- 
nent ridge, the imbrications of which may be entirely obliterated. 
Also, individuals in the latter state of preservation have the concave 
coronal region deeply excavated, while the inferior region presents 
evidence of greater or less wear, and the root assumes a wedge-shaped 
condition, strongly contrasting with its angular outline in perfect teeth ; 
indeed, but for the fortunate possession of specimens showing inter- 
mediate stages of abrasion, the relationship of the extremely worn 
examples of this form might be entirely overlooked. Moreover, the 
latter bear evidence of wear in the roughened appearance of the coronal 
surfaces, and the greater the extent of the abrasion, the more appa- 
rent are its effects noticeable in the region along the basal angle of the 
convex face, which is reduced in hight by the wearing away of the 
coronal folds, in which process a more or less distinct sulcation is pro- 
duced in the basal area just beneath the coronal angle, and after 
extending the entire length of the tooth, and which may have been 
caused by the wearing action along the line of impingement of the 
contiguous tooth. The latter character, together with the attenuation 
of the root, is sometimes observed in connection with teeth in which the 
concave coronal region remains nearly perfect, and which forcibly recall 
very similar features observed in the worn teeth of 7. polymorphus; but in 
the latter case this is most probably a resemblance the result of similar 
causes, since the differences (as the coronal ornamentation) which dis- 
tinguish the perfect teeth of these forms one from the other are well- 
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marked and apparently persistent. The root, in specimens which have 
been subjected to extreme abraiding action, often shows a tendency to 
divide into radicles which, however, differ from those characteristic of 
Polyrhizodus in their extremely irregular disposition, plainly indicating 
their accidental origin—the result of the attenuation of the originally 
thick root and the deepening or exposing of the irregularly spaced 
vertical sulci which appear in nearly all Petalodont forms. 

Geological position and locality: From the lower fish bed in the 
Chester division ; Chester, Illinois. 


TANAODUS DEPRESSUS, St. J. and W. 


Pl. XI, Fig. 11-13. 


Teeth small, of strong proportions, curvilinear-elliptical as seen from 
above, though variable in outline, the longer sides nearly parallel or 
sometimes gradually converging towards one or other extremity, which 
latter are oblique, rounded or obtusely pointed. Crown depressed, con- 
cave face faintly excavated vertically and more or less considerably 
arched laterally, rarely plane, inferior margin direct, or usually gently 
arched inward along the greater median extent and obliquely truncated 
or rapidly rounded to the lateral angles, gently or broadly arched along 
the crest, which generally projects beyond the inferior line of the convex 
face, forming a more or less well-defined obtuse angle along the middle 
portion, but gradually diminishing in elevation towards the extremities 
where it is sometimes reduced to a simple convexity but slightly raised 
above the general plane of the crown, often obscurely denticulated in 
the prominent part; convex face very low, laterally arched, slightly 
channeled, inferior margin irregularly and very gently curved upward 
in the median region, gently or acutely rounded at the extremities, in 
perfect teeth sharply defined from the basal region; in a few examples 
the convex coronal margin presents traces of exceedingly delicate 
imbricating folds, of which there are three or four, but in the opposite 
basal margin the coronal folds are almost always obsolete—the fine ver- 
miculose markings occupying the entire surface, except a narrow space 
immediately along the crest which is coarsely striato-punctate. The 
outline and contour of the basal area varies considerably and in the 
same manner as does that of the crown, irregularly convex or concave, 
forming a plane nearly at right angles to that of the convex crown- 
face, and nearly continuous or uniform with the root, which latter, how- 
ever, makes an abrupt descent from the concave coronal margin, faintly 
channeled, laterally converging below, forming a strong wedge-shaped 
process terminativg in an acutely rounded edge, in depth equal to or 
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exceeding the hight of the convex crown-face, with which it is nearly 
vertical. A specimen of ordinary size and proportions measures in 
lateral diameter .58 inch, antero-posterior diameter .16, hight of convex 
crown-face about .06, depth of abrupt face of root .09 inch. 

Of the present form there are several representatives in the collec- 
tions, and taken together they constitute a well-marked group, the 
individual variations of which do not depart in an unusual degree from 
the normal condition. Notwithstanding its marked peculiarities, unmis- 
takable as they appear in the examples before us, we have hesitated in 
separating these teeth specifically from the last preceding form, 7. belli- 
cinctus, ou the one hand, and 7. polymorphus on the other, from either 
of which forms the chief distinguishing difference in the present one is 
the absence of coronal folds. Yet, it is impossible to overlook certain 
other characters apparently of a permanent nature, which in either of 
the above forms are probably due to accidental causes, as instanced 
by the wedge-shaped condition of the root. Again, in individuals 
which bear evident signs of attrition, the same effects are produced in 
the wearing away of the inferior basal angle of the convex crown-face, 
and suleation of the basal area, as has been observed under similar 
circumstances in the teeth of the above mentioned forms. It would 
seem very improbable that these permanent distinctive features are 
attributable to the immaturity of the teeth, since it is well known that 
the tissues of the coronal portion of the teeth of sharks are the first to 
arrive at maturity; while in the present teeth, which seem to bear 
greatest resemblance to the forms with which they are above compared, 
the resemblance is largely due to the abrasion of the mature basal por- 
tions. Its resemblance to certain forms of Polyrhizodus is remotely 
indicated by the general similarity of coronal contour, also the obscure 
vertical sulci often observed in the edge of the root. But it is impos- 
sible, with the data at present in hands, to prove a specific identity with 
any of the above mentioned forms. Possibly the acquisition of more 
extensive material may show these differences to be of varietal import- 
ance only, siuce we should expect to find considerable variableness in 
the teeth from different parts of the jaws, also those features originating 
in accidental causes, as for example the the exfoliation by attrition of 
the greater or entire portion of the superficial layer of the crown, thus 
exposing to unusual abrasion the less dense tissues of dentine which 
compose the bulk of the crown and the entire basal region, producing 
under like circumstances similar results, and giving rise to these pecu- 
liarities of individual teeth the specific identity of which may be 
exceedingly difficult, if not impossible, to ascertain. In the study of 
the fossil teeth of this class, such difficulties are of constant recurrence, 
aud in the present instances, the desire to comprehend the actual rela- 
tionship, and not the recoguition of a new form, has induced us to 
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dwell more at length on the features which the individuals of the pres- 
ent form possess in common with those of other supposed congeneric 
forms. 

Position and locality: From the lower fish-bed of the Chester 
formation ; Chester, Illinois. ; 


TANAODUS POLYMORPHUS, St. J. and W. 


Pl. XI, Fig. 17-19, 24 


Teeth small, variable in outline from irregularly-circular to broad- 
elliptical, the transverse sometimes exceeding the lateral diameter of 
the tooth. Crown but moderately elevated and arched along the crest, 
which is obtuse and faintly denticulated, one or other, sometimes both, 
of the lateral extremities broadly rounded or obtusely angular; couvex 

_face low, generally projecting beyond the basal line, though sometimes 
inclined from within, often slightly channeled, more or less strongly 
arched laterally according to the outline of the crown, basal margin 
nearly horizontal or gently arched downward in the middle, and 
again very slightly curved downward on nearing the lateral augles, 
and marked by a narrow band of two to four or five quite regular 
imbricating folds; the concave face is much more variable in outline 
aud contour, subcircular or elliptical, very gently ascending to the crest, 
nearly plane or but gently depressed, in some instances presenting a 
slight convexity in the lower inedian region, basal margin closely agree- 
ing with the curvature of the crest, though perhaps never as strongly 
arched, in the more oval individuals forming an obtuse angle in the median 
region, and bordered by a usually well-marked coronal band composed 
of from three to five regular, vertically striated imbrications, which are 
continuous with those of the opposite face though relatively wider. 
In well preserved specimens the coronal surfaces present a delicate 
vermiculose ornamentation in the convex face, also in the median por- 
tion of the concave face, the lower portions of which are beautifully 
marked with more or less numerous, regular rugee which arise in the 
upper margin of the coronal belt, deflected laterally or converging in 
their upward course, becoming obsolete in the middle region, and which 
are quite distinct from the vertically elongated puncte which often 
appear in the worn surfaces along the crest. The root forms a narrow, 
sharp-edged, wedge-shaped process, in nearly the same vertical planes 
as the crown and which is reduced almost to a reversed conical condi- 
tion in short, oval teeth, inbeveled and slightly channeled laterally 
along the abrupt face beneath the basal margin of the concave crown 
face, with which it forms an acute or right angle, while its opposite face 
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forms a nearly uninterrupted plane with the basal area, which latter is 
slightly bulging in the middle, smooth, and meeting at an obtuse angle 
with the inferior. border of the convex crown-face; the proportionate 
depth of the root varies considerably, nor does this variation seem to be 
dependent upon any particular form or size of tooth. A specimen of 
large size measures in lateral diameter .42 inch, antero-posterior diame- 
ter .33, or nearly that of the concave crown-face, hight of convex face 
09, depth of abrupt face of root about .11; while an exceedingly min- 
ute oval tooth has the transverse and lateral diameters of the crown 
nearly equal, or about .08 inch, the aprupt face of the root slightly 
exceeding .08 inch in depth, showing a remarkably produced wedge- 
Shaped process. 

The collection of Mr. VAN HorNE contains a beautiful suite of the 
above designated form, many of the individuals of which are so per- 
fectly preserved as to afford a very satisfactory comparison with other 
and allied forms. It is very closely related to the teeth which we have 
described from the St. Louis formation under the name T. sculptus, pre- 
senting even a greater individual diversity than has been observed in 
the latter form. In order to appreciate the differences, however slight, 
which distinguish the individuals of these forms, it is not necessary to 
select some particular example, nor does the possession of a large vari- 
ety of teeth render one’s judgment and conclusions confused and 
unsatisfactory ; on the contrary, in connection with the data which has 
been carefully noted bearing on the association of the teeth in the two 
horizons, the distinctive peculiarities pertaining to each, though slight, 
appear to be persistent and readily recognizable. Compared with ZT 
sceulptus, with which form alone it is likely to be confounded, in the 
present form the convex face is less uniformly depressed, the coronal 
folds generally less prominent, and the rugve and vertical striz coarser ; 
also the root is stronger, generally deeper, and more nearly vertical or 
less obliquely deflected outwards. The style of coronal ornamentation 
is essentially the same in all varieties of the present form, and the 
gradation of the individuals is of a nature that furnishes the best. evi- 
dence accessible of the specific identity. 

As to their affinities with the preceding forms, 7. depressus and T. 
bellicinetus, of the same horizon, the present teeth hold precisely the 
same relationship as observed in the case of 7. sculptus with T. pre- 
nuntius and T. pwnilus of the St. Louis formation. But in the present 
state of our knowledge of these forms, it would seem mere presumption 
_ to recognize their specific identity, though such may prove to be the 
actual fact. 


Position and locality: Lower fish-bed of the Chester formation ; 
Chester, Illinois. 
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Genus CTENOPTYCHIUS, Agassiz. 


CTENOPTYCHIUS PERTENUIS, St. J. and W. 


Pl. Xa, Fig. 27. 

Teeth very small and fragile. Crown very compressed, crest rather 
strongly arched, slightly acuminate, the apex nearly central, subacute, 
minutely serrated, the denticulations more or less regularly increasing 
in size from the lateral extremities where they are nearly obsolete, 
tumid, subacute or rounded and separated by very short, faint sulci, 
which appear in both faces in the perfect condition of the crown; con- 
cave face oval in outline, gently depressed vertically, nearly straight 
laterally, basal margin broadly and more or less regularly arched down- 
ward, or slightly sinuous in curvature, and a little more rapidly conver- 
ging towards one or other extremity, the opposite end less acute or more 
rounded, coronal belt moderately prominent, narrow, consisting of at 
least two imbrications; convex face subcrescentiform, very slightly 
arched in either direction, or nearly plane, basal angle slightly though 
irregularly arched upward in the middle, and limited by a single narrow 
coronal fold, which generally, perhaps always, terminates in the crest 
on one or other side before reaching the extreme lateral angle, giving 
to this aspect of the tooth the eccentric, unsymmetrical contour observed 
in all the representatives of the form; both faces apparently smooth, 
highly polished. Base proportionally thick and strong, low, oblique, 
lateral diameter slightly less than that of the crown, from which it is 
strongly defined in both sides, inferior surface nearly in the same hori- 
zontal plane as the crown, broad and well-defined along both margins, 
gradually narrowed toward one extremity in the same direction as the 
crown, as also noticable in the moderately channeled region beneath the 
convex crown face, which occupies about one-third of the entire vertical 
diameter of that side of the tooth, surfaces more or less roughened. 
Lateral diameter of a small perfect tooth .16 inch, hight .13, depth of 
convex face of base .03, or neariy equal to the hight of the opposite 
crown-face, elevation of concave crown-face .10, or slightly greater than 
the hight of the deep side of the base, breadth of inferior surface of 
base .05 inch. A large specimen measures in lateral diameter .24 inch, 
vertical diameter .20, showing a proportionately greater elevation than 
in the preceding example. : 

The form under consideration is represented in our collections by only 
three or four examples, fortunately in a good state of preservation, 
plainly exhibiting their distinctive characteristics. There seems to be 
the most intimate relationship between these teeth and C. apicalis, 
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Agassiz, exhibiting precisely similar basal characters, while the crown 
differs chiefly from the typical species, as well as from C. Stevensoni, in 
the less acuminate and minute serration of the crest, and fewer indica- 
tions in the coronal belt; the base is relatively stronger than that of 
the latter species, while it nearly agrees in this particular with the 
typical European form. It is also much smaller, the largest examples 
attaining scarcely half the size of either of the above named forms. 

Position and locality: Chester limestone; Chester, Illinois; upper 
fish bed. 


CTENOPTYCHIUS STEVENSONI, St. J. and W. 


Pl. XU, Fig. 15. 

Teeth small, delicate, in outline polygonal. Convex crown-face semi- 
elliptical, plane or slightly arched laterally, regularly and considerably 
arched along the crest, which slightly projects beyond the line of the 
nearly straight basal angle, which latter is bordered by a narrow coro- 
nal belt composed of two or three folds, which are gently deflected at 
the lateral angles, forming a band continuous with that of the opposite 
face; concave face irregularly and broadly oval, gently and somewhat 
angularly depressed in the middle, basal border strongly produced and 
sharply inbeveled below, composed of four or five wide imbricating 
folds, widening at one extremity, nearly straight in the median region 
and abraptly rounded into the lateral extremities; the crest line is 
Strongly and somewhat irregularly arched, slightly acuminate, and 
acutely denticulated, the denticulations more or less regularly diminish- 
ing in size from the strong median one towards theextremities, of which 
there are six or seven in either side, faintly striated along the abraded 
edge; both coronal faces enveloped in a (lense, polished enamel-like 
Jayer. The base is proportionately slender, considerably less in lateral 
diameter than the crown, eccentric, as seen from below, the region 
beneath the convex crown-face narrowing towards one extremity, gently 
depressed and defined above and below by an obtuse angle, the opposite 
face relatively low, deeply channeled beneath the produced coronal bor- 
dler, inferior surface relatively wide, irregularly rectangular in outline, 
beveled to an acute edge in nearly the same horizontal plane as the 
<TOWR. 

The deseription of this elegant form is based upon one of three speci- 
mens which were discovered by Prof. J. J. STEVENSON in the Coal 
Measures of West Virginia. It differs so widely from any species thus 
far made kuewn from the American Carboniferous series, that it scarcely 
requires a detailed eemparison to distinguish it. When, however, com- 
‘parison is made with the type of the genus C. apicalis, Ag., (not C. apt- 
cilis referred to by McCoy, Brit. Pale. Foss., p. 626,) one cannot fail to 
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be impressed with their intimate relationship. It differs from C. apicalis 
in its thinner crown, straight basal border, more slender and shorter 
base, and greater number of serrations in the crest, also the absence of 
pectinations in the coronal band. ‘ 

The original specimen described by Prof. AGAss1Z, (Pois. Foss., tom. 
ITI, pp. 99, 173, tab. 19, f. 1, 1a,) belongs to the collection of Sir PHILIP | 
EGERTON, which we were permitted to examine while it was in the pos- 
session of Prof. AGASsIz, who at one time had in contemplation the 
revision of the fossil Selachians, in aid of which purpose both Lord 
ENNISKILLEN and Sir PHIie had contributed the use of their valuable 
collections, which were for a time at the Museum of Comparative 
Zodlogy ; thusit was that we have enjoyed the rare privilege of studying 
material which has been rendered doubly valuable both on account of 
its historical and scientific interest. The type specimen above referred 
to was derived from the carbonaceous shales of the Coal Measures, 
Staffordshire near Manchester, England. It presents very peculiar and 
at the same time marked distinctive features which can scarcely be mis- 
taken. A careful-examination of this specimen, and comparison with 
that above described, leads to the recognition of affinities more nearly 
allied to Chomatodus or Antliodus than to Ctenopetalus and other thick, 
long-based Petalodonts. The character of the basal region offers strik- 
ing contrast to Ctenopetalus, and even the coronal region may be distin- 
guished by its plane concave face—in the latter respect exhibiting 
intimate relationship with the abbreviated forms of Chomatodus, and in 
the former resembling both Chomatodus and Antliodus. 

Position and locality: In a calcareous bed holding a stratigraphic 
position about one hundred feet above the Mahoning sandstone, Coal 
Measures; near Morgantown, West Virginia. 


Genus POLYRHIZODUS, McCoy. 


POLYRHIZODUS WILLIAMS, St. J. and W. 


Pl. Xa, Fig. 23;-P]. XIU, Fig. 11. 

The collection of Dr. WILLIAMS affords a single nearly perfect example 
of a form of Polyrhizodus apparently specifically distinct from the seve- 
ral forms at present known from our Carboniferous deposits. It is dis- 
tinguished by its strong, robust crown, which presents a lenticular 
outline, lateral extremities acutely rounded, the lateral diameter about 
two and a half times greater than the hight of the concave face; the 
convex crown-face is worn down, reducing the elevation wt least one- 
third, the present crest line well-defined, but forming an obtuse angle, 
the triturating surface occupying its entire area, to the broadly and 
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gently arched basal margin, which forms an acute angle with the broad 
basal area, but without a trace of coronal folds, subcrescent-shaped in 
outline; concave crown-face originally presenting a broad, regular len- 
ticular outline, but in the present condition the crest is very gently 
arched, while the basal border is more strongly arched downward aud 
moderately produced beyond the basal region to which it is sharply 
inbeveled, the extremities somewhat more abruptly curved upward to 
the lateral angles, and bordered by a strong coronal belt composed of 
three or more well-defined parallel imbrications, which gradually narrow 
on approaching the extremities, the superior region gently depressed or 
nearly plane, smooth and polished, or with vertical striz above the 
basal band. The base is relatively small, low, lateral extent consider- 
ably less than the crown, well-defined from the broad basal area beneath 
the convex crown-face, inferior surface more or less distinctly defined, 
or rounded, beveled in nearly the same horizontal plane as the crown, 
and irregularly divided into six, more or less, radicles, coarsely rough- 
ened. A tooth .70 inch in lateral diameter, measures in transverse 
diameter .26 inch, depth of base beneath the concave crown-face about 
.07, lateral diameter about .45 inch across the lateral angles. 

Mr. SPRINGER has obtained another representative of the present 
form, in the same horizon at Keokuk, Iowa, represented in Pl. XI, fig. 
23, which shows a very worn tooth from the inferior side, the coronal 
region having been even more reduced from attrition than the former 
example, but exhibiting the same abbreviated or transversely widened 
outline. These teeth are intimately allied to the Upper Burlington 
form described by Messrs. NEWBERRY and WORTHEN under the name 
P. porosus, from which they may be distinguished by their shorter and 
more lenticular outline, narrower and more strongly downward arched 
basal belt. Im the latter respect they bear some resemblance to P. 
amplus of the St. Louis; the latter form, however, should it prove to be 
distinct from P. Littoni, N. and W., is less symmetrical in outline, and 
the concavity of the concave crown-face is much greater than obtains 
in the teeth under consideration. 

The form is dedicated to Dr. G. A. WILLIAMS, to whom we are indeb- 
ted for the use of valuable material from the Keokuk and Warsaw beds 
at Boonyille. 

Position and locality: Upper fish-bed horizon of the Keokuk lime- 
stone; Boonville, Missouri, and Keokuk, Iowa. 
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POLYRHIZODUS NANUS, St. J. and W. 
Pl. XIU, Fig. 15. 


Teeth minute, stout, subelliptical in outline. Concave crown-face 
broadly elliptical in outline, moderately excavated, basal margin mode- 
rately prominent, broadly rounded, crest sharp, gently and regularly 
arched ; convex face about half the hight of the opposite face, irregu- 
larly lenticular in outline, basal margin forming an obtuse angle with 
the rather narrow basal area, somewhat irregularly arched downward 
and broadly curved to the acute lateral angles, and occupied by a nar- 
row coronal fold, surface broadly arched Jaterally, gently convex verti- 
cally and nearly at right angles to the basal area. Base nearly equal 
to the lateral diameter of the crown, in depth beneath the concave face 
less than the elevation of the convex crown-face, thick, nearly vertical, 
well-defined from the basal area beneath the convex face, inferior surface 
rounded, irregularly lobed with five, more or less, strong radicles. Late- 
ral diameter of tooth .12 inch, greatest hight .07, elevation of convex 
crown-face .04 inch. 

The above form is represented by a single example, which shows the 
convex crown-face and basal aspect. The fact that this is the only repre- 
sentative of the species, in a horizon abounding in ichthyic remains, is 
not so surprising when we take into consideration its minute size, ren- 
dering its discovery at all mere chance. We have not met with any 
form with which the present is intimately allied. It is in every respect 
dissimilar from P. Williamsi of the same horizon, being proportionately 
more robust, and the base of greater lateral extent. In the compara- 
tive strength and vertical diameter of the crown it seems to present 
affinities with Dactylodus, but the short base is essentially characteristic 
of Polyrhizodus. 

Position and locality: Fish-bed horizon in the upper part of the 
Keokuk limestone; Bentonsport, Iowa. 


POLYRHIZODUS PIASAENSIS, St. J. and W. 
Pl. XU, Fig. 12. 


Teeth of medium size, extremely elongated laterally. Crown mode- 
rately strong, compressed and gently arched along the crest, which is 
somewhat abruptly rounded to the acute lateral angles, nearly parallel 
with the basal margin; the convex face is nearly vertical, presenting 
an irregular, flattened lenticular outline, slightly channeled, about half 
the elevation of the opposite face, bordered by a prominent coronal 
belt consisting of one or more narrow folds, forming an obtuse angle 
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with the basal area, nearly straight or but slightly arched downward 
in the median region, and very gently curved towards the lateral 
extremities; concave face long-elliptical, with sharply rounded lateral 
angles, moderately excavated, basal border moderately produced and 
gently arched, imbrications not shown, but apparently forming a com- 
paratively narrow belt. Basal area narrow, nearly linear, and at right- 
angles to the convex crown-face, base proper very low, moderately 
thick, considerably less than the lateral extent of the crown, well-defined 
from the basal area, as also from the concave coronal margin, inferior 
surface rounded, and deeply fissured, with nine or ten irregular radicles. 
The coronal surfaces are enveloped in a polished enamel-like layer, 
which is more or less abraded by attrition in the convex face, exposing 
a striato-punctate structure usually met with in the triturating surface 
of these teeth. Greatest diameter of crown about .85 inch, hight of 
tooth .16, elevation of convex crown-face .12, or about half that of the 
concave face, depth,of base beneath concave basal margin .07 inch. 

A unique example of the present form was discovered by Mr. VAN 
HORNE in the Warsaw beds above the mouth of Piasa creek, which we 
believe is the only representative of the genus thus far known from that 
horizon. Its relatively great lateral elongation readily distinguishes it 
from other described forms, although in shape it bears a close general 
resemblance to P. Littoni, N. and W., of the St. Louis limestone. From 
the latter form it may be distinguished by its more slender proportions, 
less massive base, and more numerous radicles, and the outward or 
downward arched basal margin of the concave crown-face, more acutely 
rounded lateral extremities, and probably narrower coronal folds of the 
same side. 

Position and locality: In the escarpment exposure of brown, friable 
limestone of the Warsaw beds ; in the Mississippi bluffs one mile above 
the mouth of Piasa creek, Jersey county, Illinois. 


POLYRHIZODUS AMPLUS, St. J. and W. 
Pl. XIU, Fig. 13. 


Teeth of medium or large size, strong, unsymmetrical in outline. 
Crown moderately thick below, compressed to a thin edge along the 
broadly and somewhat irregularly arched crest; convex face irregularly 
long-elliptical in outline, produced and attenuated at one or other 
extremity, regularly converging and acutely rounded at the opposite 
extremity, gently arched laterally, triturating surface occupying nearly 
the entire area, and nearly plane vertically, basal margin obtusely 
rounded, forming a sub-acute angle with the basal area below, more or 
less broadly and irregularly arched downward from one extremity, and 
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‘more abruptly curved upward to the opposite angle, and bordered by a 

moderately wide and, in the present state of preservation, obscurely 
imbricated coronal belt; concave crown-face somewhat deeply excavated 
laterally and vertically, broadly and irregularly elliptical in outline, 
basal margin irregularly broadly arched and produced beyond the basal 
surface, sharply inbeveled, basal band wide, consisting of as many as 
six imbricating folds, gently rounded at one extremity, more abruptly 
so at the other, invested with a delicate, polished enamel layer, through 
which is visible the minute punctate structure; the opposite crown-face 
is denuded of-its enamel coating, presenting a fine granular structure, 
and in the crest striato-punctation. Base following the strong curva- 
‘ture of the basal margin of the concave crown-face, considerably less 
- in lateral diameter, moderately thick, and obliquely produced in the 
plane of the concave face, well-defined from the broad basal area, infe- 
riorly rounded, and irregularly divided into six or eight radicles of 
inequal size and shape. Lateral diameter of crown 1.37 inch, hight of 
tooth .77, elevation of convex crown-face .42, lateral diameter of base 
1.05 inch, depth beneath the basal border of concave crown-face .26. 


The above form was originally described from specimens in the col- 
lection of Mr. VAN HoRNE, but subsequently it has been found at two 
or more other localities in the same horizon, and with the evidence 
adduced by this additional material, the variations presented by indi- 
viduals of the form do not appear to be remarkable. In some respects 
it bears somewhat intimate resemblance to P. radicans, McCoy, with 
specimens of which, from the Carboniferous limestone of Armagh, in 
the Museum of Comparative Zodlogy, we have had opportunity to make 
direct comparison. Especially noticeable is this resemblance in the 
broadly arched, produced basal margin of the concave crown-face; it 
differs, however, in the more compressed crown, less robust and shorter 
radicles. The basal area is quite wide and plane, forming an acute 
angle with the convex crown-face, instead of an obtuse angle as in the 
European form. From P. dentatus, N. and W., of the Chester forma- 
tion, it is distinguished by its broad elliptical outline, more compressed 
and higher crown, in which character it presents even greater contrast 
with P. Littoni, N.and W., with which it isassociated. The latter form 
is remarkable for its long-elliptical outline, which, however, may be 
attributable, in greater or less degree, to the wearing down of the 
convex aspect of the tooth by trituration; yet the basal border of the 
concave crown-face, which forms a nearly straight belt gently curved 
outward at the extremities and sharply rounded, contrasts so widely 
with the teeth above described that we can hardly believe these distine- 
tions represent mereiy individual variation. We have introduced illus- 
trations of a remarkably fine example of the latter form, belonging to 
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the collection of Mr. VAN Horne, for comparison with that above 
described. 

Position and locality: Not rare, upper beds of the St. Louis lime- 
stone; Alton and Waterloo, Ilinois; St. Louis, Missouri. 


POLYRHIZODUS CARBONARIUS, St. J. and W. 
Pl. X A, Fig. 24,25. Pl. XI, Fig. 1 

Among the many interesting announcements made during the prose- 
cution of the present investigations, that of a form of the genus Poly- 
rhizodus from the Coal Measures of Illinois may claim no inconsiderable 
share of interest, on account of the extensive stratigraphic range it 
gives to the genus in the Carboniferous formations of the Mississippi 
valley, as contrasted with its more restricted range in the Lower Car- 
boniferous strata of Europe. 


The present form is represented by a very few and imperfectly pre- 
served individuals, but sufficient to exhibit not only their generic iden- 
tity, but also their specific characteristics. The teeth are moderately - 
strong, symmetrical, and of medium and large size. Concave crown. 
face regularly-elliptical in outline, more or less deeply excavated, thick 
below and rapidly attenuated in the upper portion to the broadly arched 
crest, lateral angles more or less acutely rounded, basal margin broadly 
and regularly arched downward, moderately produced, and traversed by 
a prominent coronal belt of two or three, or more, wide, regular imbri- 
cations, gradually narrowing towards the lateral extremities; convex 
face about half the elevation of the opposite side, gently arched later- 
ally and vertically, sublenticular in outline, basal margin sharply 
defined, gently arched downward in the median region and broadly 
curved to the acute lateral angles, basal folds obsolete from attrition, 
in which condition the entire surface and crest is more or less reduced, 
and granulo-punctate; concave face with a polished enamel coating, 
where it has not been exfoliated by corroding agencies. Base moder- 
ately strong, as deep again as thick, scarcely more than half the lateral 
diameter of the crown, slightly obliquely produced, inferior surface 
well-defined, rounded, deeply divided into seven, more or less, irregular 
radicles, well-defined from the broad, laterally arched basal area, which 
is nearly at right angles to the convex crown-face. Lateral diameter of 
a large tooth 1.35 inch, hight of concave crown-face .50, lateral diame- 
ter of base about .90, depth beneath the concave coronal border .16. 


The apparent symmetrical proportions and regularity of outline of 
the present form readily distinguishes it from other described forms. 
It has some general likeness to P. radicans, McCoy, though it is much 
less robust in build and the base shorter vertically. The relative pro- 
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portions of the convex face and outline of the crest are subject to con- 
siderable modification, according to the degree of attrition which has 
taken place while the teeth were in use. By this means, as is the case 
with all the species of the genus, the convex face rarely exhibits its 
perfect contour and outline, and in many examples the abrasion has 
been carried to such an extent as to reduce the vertical diameter of the 
concave face until it is even less than that of the triturating surface of 
the convex face. 

Position and locality: The typical example of the above species was 
obtained by Prof. WORTHEN from the limestone overlying coal No. 5 ? 
at Belleville, Illinois. A single specimen discovered in the limestone 
horizon above coal No. 8, at Springfield, Illinois, may prove to be speci-_ 
fically identical with the above; it represents a smaller individual, and 
the convex face is less abraded, but the base is broken away, although in 
lateral diameter, as well as in the general outline of the coronal region, 
it presents most intimate resemblance to the tooth described. 


Genus DACTYLODUS, N. and W. 


DACTYLODUS CONCAYUS, St. J. and W.° 
PL XIU, Fig. 17,18. 

We have, provisionally, recognized the specific distinctness of a form 
of teeth represented by a few individuals in the collection of Mr. VAN 
Horne, which were obtained from the same beds which have afforded 
a magnificent series of Dactylodus princeps, N. and W., with which the 
present teeth are intimately allied. Indeed the chief distinctions by 
which they are characterized consist in the deep, angular excavation of 
the concave face of the crown, the basal border of which is more 
strongly produced horizontally, the convex face forming a greater angle 
with the basal area than is observed in the large number of typical 
examples of D. princeps, the teeth are narrower laterally, and relatively 
of greater vertical extent, the radicles of the base probably not exceed- 
_ing four, and more strongly defined from the basal area. The basal 
band in the concave crown-face is equally wide and prominent, consist- 
ing of three to four strong imbrications, strongly produced and inbey- 
eled to the base. The convex face is more or less abraded, and granulo- 
punctate, the puncte becoming vertically elongated near the crest which 
is obtusely angular, culminating in an eccentric, rounded apex; concave 
face smooth, or roughened by the appearance of the minute tubular 
structure. The outline of the basal margin in the convex crown-face is 
not dissimilar to that of D. princeps, although it is principally more 
strongly arched downward in the middle, and forms a much less obtuse 
angle with the basal area. In size the teeth are smaller than the major- 
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ity of typical specimens of D. princeps, measuring in greatest hight 
1 inch, lateral diameter of crown .77, elevation of concave face .57, 
elevation of convex face .45, lateral diameter of base .50, depth beneath 
base of concave crown-face .40 inch. Westrongly suspect the form here 
indicated will be found to represent a part of the somewhat varied 
dentition of the above referred to species. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois. 


DACTYLODUS MINIMUS, St. J. and W. 


Pl. XIU, Fig. 19. 


Teeth minute, of robust proportions. Crown lozenge-shape as seen 
from above, rather depressed or tumid, crest gently arched laterally, 
strongly so from the concave face, obtusely rounded; convex face ellip- 
tical in outline, lateral extremities sharply rounded, gently arched in 
both directions, basal margin gently arched downward in a less degree 
than the crest, slightly eccentric at one or other extremity, and bordered 
by a faintly defined, narrow coronal fold; concave face broadly oval in 
outline, strongly arched and obtusely acuminate along the crest line, 
but slightly depressed vertically and gently arched laterally, giving the 
surface a full though not tumid appearance, basal margin gently and 
quite regularly arched downward and outward, moderately prominent 
and produced beyond the basal region to which it is abruptly inbeveled, 
coronal folds very obscure or obsolete. Base massive, thick, in width 
scarcely more than half the lateral diameter of the crown, obliquely 
produced in the direction of the concave face, in depth equalling if not 
exceeding the elevation of the crown, and divided into three or four 
radicles, welJ-defined from the narrow basal area, which forms an acute 
angle with the convex crown-face. Greatest diameter of crown .08 
inch, antero-posterior diameter .06, elevation of convex face .04, great- 
est depth of base .10 inch. 

The description is founded upon a unique and well preserved specimen 
belonging to the collection of Mr. VAN HoRNE. In diminutiveness 
this little tooth almost rivals some of Polyrhizodi which we have 
described. The coronal portion bears a somewhat marked resemblance 
to some of the narrow, obtusely crested Chomatodi ; but the very stron g, 
lobed base seems to indicate generic identity with Dactylodus—its 
abbreviated lateral dimensions and depth of base offering well-marked 
distinctions from Polyrhizodus. In the present state of our knowledge, 
it is impossible to detect other than congeneric affinities with the other 
forms of Dactylodus known from the same horizon. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois. 
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DACTYLODUS EXCAVATUS, St. J. and W. 


Pl. XIU, Fig. 16. 
Teeth of small size, moderately strong. Crown thick below, culmina- 

ting in a sharp, broadly arched crest; concave face oval in outline, the 
~ erest and base inequally arched, rather deeply excavated towards the 
base, which is defined by a rather strong basal band composed of three 
or four folds, strongly arched downward in the middle and regularly 
and gently curved at the extremities, strongly produced along the exte- 
rior margin and inbeveled, superior coronal surface nearly plane late- 
rally, smooth and polished ; convex crown-face irregularly lenticular in 
outline, sharply rounded at the extremities, very gently arched late- 
rally, nearly plane vertically, crest line moderately and regularly arched, 
basal border gently and irregularly arched downward, and broadly 
curved to one or other extremity, defined by a narrow basal fold contin- 
uous with that of the concave face, but obscure from wear, the entire 
surface showing evidences of attrition. The basal area forms a narrow, 
plane surface nearly at right angles to the convex crown-face, merging 
into the thick, massive radicles below, of which there are indications of 
three, possibly four, which are produced in a direction corresponding to 
the plane of the concave crown-face, probably equaling if not exceed- 
ing in depth the hight of the crown, and about half or two-thirds the 
lateral diameter ,of the crown. Lateral diameter of crown .23 inch, 
hight of concave crown-face .15, hight of convex face .09 inch. 

We have seen but a single example of the present form, which pre- 
sents the coronal region of the tooth nearly entire, but the fangs of the 
base are broken away. Its relation to Dactylodus is inferred from the 
general character of the crown and the apparently long, narrow base. 
It seems to have closer relationship with the teeth described under the 
name D. concavus of the St. Louis limestone, which is similarly excava- 
ted in the concave face, but sufficiently distinct to be readily recognized, 
the crown being relatively broader and not acuminate. From D. inflexus, 
N. and W., of the same horizon, it may be distinguished by its narrow 
base and fewer radicles. It may, however, prove to be a young or small 
tooth of the latter form. Our knowledge of the variableness of these 
forms is, as yet, insufficient to make it possible always to trace out the 
specific identity of variable individuals. 

Position and locality: Upper fish-bed of the Chester formation ; Ches- 
ter, Illinois. 
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Genus ANTLIODUS, N. and W. 


ANTLIODUS PEROVALIS, St. J. and W. 


Pl. XI, Fig. 28. 

Teeth small, very compressed, nearly circular in outline viewed from 
the concave aspect, broadly and strongly arched along the crest. Con- 
cave crown-face moderately depressed, basal line probably well-defined 
from the root, broadly arched downward, forming an obtuse angle at 
the lateral extremities ; the convex face is much lower than the opposite 
face, nearly plane vertically and gently arched laterally, slightly pro- 
duced outward forming an obtuse angle along the basal margin with 
the basal area below, and bordered by a rather wide coronal fold which 
spans the crown in a nearly direct course. The surface is smooth, or 
striato-punctate along the crest especially in the convex face. Lateral 
diameter of tooth .14 inch, hight of convex crown-face .06, hight of con- 
cave face about .15. 

Of the present form only a single specimen is known to us, and this 
is imperfect in the basal region. The root was probably very small, and 
the concave crown-face was bordered by a coronal belt, of which only a 
faint trace is visible in the specimen. The tooth is somewhat like A. 
sarcululus of the Upper Burlington limestone, but it is readily distin- 
guished by its circular outline and laterally worn strongly arched con- 
vex crown-face. 

The original, which belonged to the collection of Prof. WORTHEN, 
was lost at the time of the fire in the building occupied by the State 
Geological Museum, in Springfield, February, 1871. 

Position and locality: Warsaw beds; Warsaw, Illinois. 


ANTLIODUS GRACILIS, St. J. and W. 


Pl. XI, Fig. 29. 

Teeth small, oval in outline. Crown moderately compressed, crest 
regularly arched and sharp, presenting a striato-punctate structure in 
worn surfaces; convex face irregularly elliptical in outline, but slightly 
arched in either direction, basal line nearly horizontal in the median 
region, but towards the extremities suddenly and gracefully curved 
upwards forming obtuse angles about one-fourth the distance from either 
extremity, coronal fold narrow and apparently simple; concave side 
broadly elliptical in outline, moderately depressed in the longest diame- 
ter, and curved backward at the lateral borders, basal line probably 
nearly corresponding to the outline of the crest, but in the specimen 
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before us this portion of the crown is not preserved. The root is proba- 
bly short, and of considerable less extent laterally than the crown, with 
which it is nearly vertical. Lateral diameter of crown .31 inch, eleva- 
tion of concave face about .17, elevation of convex face .14, lateral 
diameter of base about .21 inch. 

The sole representative’ of this elegant little form, unfortunately, does 
not preserve the entire outline—the basal margin of the concave crown- 
face and the root having been broken away; but enough remains for 
satisfactory description and comparison with other forms, and which 
exhibit its specific distinctness and also its probable generic identity 
with Antliodus. It is apparently allied to A. sarcululus, N. and W., of 
the Upper Burlington limestone, the basal outline of the convex crown- 
face being much as in that form; but its much more elevated crown 
and more abrupt declination of the concave face distinguish it from 
that as well as from other forms of the genus. The above features, 
together with its symmetrical figure, will readily facilitate the identifi- 
cation of other individuals, although we have to regret the imperfect 
condition of the unique example before us, and the lack of a more com- 
plete series such as would afford a better knowledge of its specific rela- 
tions. 

Position and locality: The unique specimen was discovered by Mr. 
VAN HORNE, in the Warsaw beds; mouth of Piasa creek, Illinois. 


GrENus PETALODUS, Owen. 


PELALODUS HYBRIDUS, St. J. and W. 


Pl. XII, Fig. 10. 


We have examined a form of Petalodus represented by two specimens 
in the collection of Mr. VAN HORNE, one of which exhibits a nearly 
entire individual, and the other shows the concave face of the crown in 
a very Satisfactory manner. <A cursory examination at first induced us 
to refer these teeth to P. linguifer, a species originally described by 
Messrs. NEWBERRY and WORTHEN, frum the Chester formation; but 
the acquisition of additional material illustrative of that form, and a 
detailed comparison with the teeth herein mentioned, seem to prove 
conclusively their specific distinctness. Hence, in consequence of its 
apparent resemblance to P. curtus, N. and W., of the Warsaw beds, and 
the species above referred to, we have designated the present form by 
the above specific appellation. 

The teeth attain large size. Crown long-elliptical or narrow lozenge- 
shaped in outline, compressed along the crest and moderately acumi- 
nate, gradually thickening below; concave face moderately excavated, 
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bordered by a prominent basal band composed of five to seven narrow, 
regular imbrications, strongly arched downward in the middle and 
making a slight sigmoidal curvature towards the extremities, sharply 
inbeveled to the base; the convex face is long-elliptical or sublenticular 
in outline, in hight less than that of the opposite face, gently arched 
laterally, basal line broadly and regularly curved downward in the 
middle, and marked in the deeply beveled inferior margin by a rather 
wide imbricated belt which is made up of irregularly interrupted, deli- 
eately wrought folds, and which is distinctly defined from the base 
proper by a faint raised line; both coronal surfaces are invested with a 
smooth, polished enamel,like layer, which becomes delicately striated 
along the crest by the exposure of the vertically disposed medullary 
‘tubes in the trenchant triturating edge. The base is relatively thick, 
thickening below and more strongly beveled beneath the concave face, 
broadly rounded below, with obtusely defined lateral angles, and slightly 
diverging to the base of the crown, in width about two-thirds that of 
the crown, and nearly equal to the hight of the crown, coarsely rough- 
ened vertically. A large specimen measures in lateral diameter of crown 
1.65 inch, hight of tooth 1.14 inch, greatest elevation of convex crown- 
face .55, greatest elevation of concave face about .65 inch. 

This form bears a marked resemblance to P. linguifer, and in some 
particulars it also recalls in a striking manner P. curtus. Indeed, so 
marked is this intermediate relationship both as to structure and occur- 
rence in time, it might readily be assumed that they were derived by 
processes of evolution one from the other. In the acuminate outline of 
the crown, it resembles the Chester form first mentioned ; but the basal 
margin of the concave face is suddenly arched downward, producing a 
median angulation not observed in that form; also the basal belt of the 
opposite face is composed of much finer and more numerous imbrica- 
tions, the crown is proportionately less massive; the base is less deep, 
wider and more angular in the lateral margins—in this latter particular 
intimately resembling the base of P. curtus of the Warsaw beds. The 
crown differs from the latter form in its long-elliptical outline, acuminato 
crest, more nearly equal elevation of the coronal surfaces, as also in the 
character of the basal belts, and the crown is less deeply concave than 
is the case in either of the forms with which the present one is compared. 

Position and locality: In the upper beds of the St. Louis limestone ; 
Alton, Illinois. 


PETALODUS PROXIMUS, St. J. and W. 


Pl. XII, Fig. 11. 
Under the above name we have designated a peculiar form of teeth, 
of which we have seen no absolutely entire individuals, but of which 
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the collection of Prof. WoRTHEN contains several more or less frag- 
mentary examples, besides the nearly perfect tooth figured. These 
fragments exhibit a uniformity of characters which has led provision- 
ally to their recognition as a distinct form. From Petalodus Alleghani- 
ensis, Leidy, with which they are associated, they are distinguished by 
the regularly arched crest, the comparatively horizontal direction of 
the basal border of the coneave face, relatively low convex face, and 
apparently short, broadly rounded base, which is produced downward 
in nearly the same vertical plane as the convex crown-face, compara- 
tively slight antero-posterior diameter, and about two-thirds the lateral 
diameter of the crown. The concave crown-face presents an elliptical 
outline, broadly rounded at the extremities, and nearly as high again 
as the opposite face, which latter is irregularly lenticular in outline. 
The basal belt in the concave face is composed of three or four wide, 
regular imbrications, occupying more than a third of the entire eleva- 
tion, about half their breadth produced beyond the plane of the base; 
in the convex face the coronal belt is composed of four or five narrower 
folds, about half the width of that in the opposite face, and strongly 
inbeveled to the basal region; the crest is compressed, with the usual 
vertical striation produced by the abrasion of the enamel-like layer and 
exposure of the tubular structure. Lateral diameter of crown of a full- 
sized specimen .88 inch, hight of concave face .35, hight of convex face 
about .20 inch. i 

It will be observed that the teeth described present striking features 
in contrast with the large teeth originally described by Dr. LEIDY under 
the name Petalodus Alleghaniensis, the originals of which he kindly sub- 
mitted to us for examination, and to which we are satisfied belong the 
teeth subsequently described in the second volume of the present report 
under the name P. destructor, N. and W. The teeth under considera- 
tion possibly hold the same relation to the above mentioned form as 
does P. Hastingsii, Owen, to P. acuminatus, Agass., of the British Car- 
boniferous limestone. Prof. McCoy has suggested the probable specific 
identity of the latter forms; but we have never seen immature or small 
individuals of P. Alleghaniensis that might be confounded with the 
present teeth, although such may yet be discovered. 

Position and locality: In the limestone above coal No. 8, Upper Coal 
Measures; near Springfield, Illinois. 


Genus CTENOPETALUS, Agassiz. 


CTENOPETALUS VINOSUS, St. J. and W. 
Pl. XU, Fig. 13 
Under the designation Ctenopetalus, Prof. AGASSIZ recognized the 
generic distinctness of a Petalodont form of teeth, which had previously 
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been transferred from Petalodus to Ctenoptychius, and finally became to 
be regarded as the type of the present group, under the name Ctenope- 
talus serratus, which was published in the widely distributed list of type 
specimens in the well-known collection of Lord ENNISKILLEN.* The 
genus has certain strongly marked facies, as the serrated or denticu- 
lated crest, which serve to distinguish it from Petalodus, with which it 
otherwise bears a much more intimate resemblance than to Otenoptychius, 
indeed holding the same relationship to Petalodus as the latter genus 
does to Antliodus. 

The present form attains medium size. Convex face of crown sub- 
lenticular in outline, gently arched laterally, and quite plane vertically, 
moderately thick, strong, acutely rounded at the produced lateral 
extremities, which are slightly curved downward at one or other, or 
both extremities, crest very gently arched along its greater length, sud- 
denly curved downward on nearing the extremities, somewhat obtusely 
and minutely denticulated, the denticulations becoming strong and 
sub angular toward the lateral margins, where they are quite strongly 
-developed; lower margin defined by a strong imbricated basal band, 
consisting of at least three faintly crenulated folds, broadly and regu- 
larly arched downward in the middle, gently deflected laterally, and 
relieved at a sharp angle from the coronal surface above, more or less 
inbeyeled below; the concave face apparently presents an elliptical 
outline, gently concave in’ both directions, basal margin not shown; 
both coronal surfaces are enveloped ina dense, polished enamel-like 
layer, towards the crest faintly marked with numerous slightly diverg- 
ing strie, which mark the course of the medullary tubes which termi- 
nate above singly, or m pairs, or threes, forming the denticulations. 
Base unknown. Greatest lateral diameter of crown .95 inch, elevation 
of convex face .36. 

This elegant form is represented by a unique specimen in the collee- 
tion of Mr. SPRINGER, which was obtained from the ichthyie horizon 
in the upper part of the Keokuk limestone. The generic reference is 
based upon the coronal characters alone, since the base and basal bor- 
der of the concave crown-face unfortunately are not preserved. But 
judging from the superficial characters presented by the crown, we have 
little or no hesitation in regarding it generically identical with the forms 
recognized under the above generic title, whether or not this group is 
sufficiently distinct from Petalodus to be regarded as a well-defined 
genus. Specifically, however, the present form is readily distinguished 
by its laterally elongated outline and slightly arched crest. In shape 
itis nearest the form from the St. Louis limestone, P. ( Ctenopetalus ) 
bellulus, which we have proyisionally referred to this group; but its 


* Alphabetical Catalogue of the Type Specimens of Fossil Fishes in the Collection of the Earl of 
_ Enniskillen, at Florence Court. Geol. Mag., vol. vi, Dee., 1869. 


398 PALAIONTOLOGY OF ILLINOIs. 


great size, more minutely denticulated crest, and regularly arched basal 
margin, are suflicient to establish its distinctness from that form. 
Position and locality: Keokuk limestone, Bentonsport, Iowa. 


CTENOPETALUS (PETALODUS) BELLULUS, St. J. and W. 
Pl. XI, Fig. 9 


Teeth very small, oval or subelliptical in outline, rather strongly pro- 
portioned. Crown moderately thick at base, sharp and regularly arched 
along the crest, with acute lateral extremities; concave face elliptical 
in outline, gently excavated, basal margin regularly arched downward 
in the middle, and bordered by three more or less imbricated folds, 
which expand in the median region to twice their breadth nearer the 
extremities, the upper fold spanning the crown in an irregular though 
nearly horizontal direction, and but slightly produced below beyond the 
plane of the basal region; convex face of irregular outline, long-ellipti- 
eal or sublenticular, gently arched laterally, nearly plane vertically, 
basal margin irregularly curved downward, forming an obtuse angle, 
and limited by two narrow imbrications, which are sometimes slightly 
deflected at the extremities, but usually describe a slight sigmoidal 
curvature. Base short, broadly rounded below, and obtuse, somewhat 
distended in the middle, well-defined at the lateral angles, in breadth 
considerably less than that of the crown, with which jt is nearly in the 
same vertical plane. Greatest lateral diameter of crown of large-sized 
tooth .25 inch, hight of entire tooth .15, elevation of concave crown-face 
.10, elevation of convex face .06 inch. 

Only two specimens of this pretty little form have come to our notice, 
and these are respectively from widely separated localities, though evi- 
dently from nearly the same horizon. One of the specimens, that from 
Iowa, presents a group of teeth of which the larger and more perfect 
one is that upon which the above specific description is based. The 
other teeth ef the group are all of smaller size, though presenting a 
remarkable persisteucy in form, but they are not apparently in the rela- 
tive order in which they occurred, being irregularly dispersed, having 
the appearance of two contiguous rows of teeth crowded together, as 
shown in the figure illustrating the convex aspect of the group; other- 
wise, if their occurrence in the above specimen does indicate their 
relative natural position, it indicates a degree of irregularity in the 
arrangement of the teeth such as has not been observed in other 
Petalodont genera, of which series of teeth have been found in their 
natural order. The crest of some of these teeth is interrupted by slight 
vertical sulci, giving to the crown a delicate denticulate appearance, 
which strongly recalls the appearance presented by Ctenopetalus serratus, 
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Agass. But as this serrated character is not apparently constant—even 
portions of the crown in the same individual exhibiting both the plain 
and serrated conditions of the crest, and in the larger tooth the entire 
crest is even—it may not be regarded as au important character. Nor 
does it appear that in the case of Ctenopetalus serratus of the European 
Carboniferous deposits the serrated crest should be considered as its 
most important generic character, since a series of that species, which 
we have examined in the collection of the Museum of Comparative 
Zoology, is sure to lead by almost imperceptible gradations from indi- 
viduals in which the crest is strongly serrated to forms in which the 
coronal serrations are scarcely more prominent than is the striation in 
Petalodus levissimus, Agassiz, with which they are associated. The 
collection of Mr. VAN Horne, from Alton, affords a single imperfect 
specimen apparently referable to the present form, in which the den- 
ticulated character of the crown is well displayed. 

Position and locality: In the upper beds of the St. Louis limestone; 
Pella, lowa, and Alton, Illinois. 


CTENOPETALUS LIMATULUS, St. J. and W. 


Pl. XU, Fig. 18. 


Teeth very small, strong and symmetrically proportioned. Crown | 
moderately thick below and gradually attenuated towards the crest, 
which is moderately arched, acuminate, and somewhat deeply serrated, 
with as many as seven strong, subtumid, subacute denticulations, of 
which the median one is strongest, the lateral ones regularly decreasing 
in size towards the extremities, aud defined from one another by rather 
deeply impressed sulci extending nearly to the basal line in the convex 
face; convex face slightly arched laterally, nearly plane vertically, basal 
angle well-defined, broadly arched downward in the middle and again 
gently curved downward at the extremities, and marked upon the 
inferior or beveled surface by a relatively broad coronal belt apparently 
without imbrications ; concave face apparently more regularly oval in 
outline, but slightly depressed, basal margin broadly arched downward, 
coronal folds unknown, both surfaces smooth and polished. Base strong, 
constricted above, slightly expanded and thickened below and broadly 
rounded, in depth equal to the hight of the crown, but considerably 
less in Jateral diameter, more or less roughened. Lateral diameter of 
crown .24 inch, elevation of convex face .10, entire hight of tooth .23, 
lateral diameter of base .17 inch. 

This elegant little form is intimately allied to C. dentatus (Agassiz 
sp.) of the British Mountain limestone, with authentic specimens of 
which, as also the type belonging to the collection of Lord ENNISKILLEN, 
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we have had opportunities for making direct comparison at the Museu of 
Comparative Zoology. The apparent distinctive characters by which 
the present form may be distinguished-trom the above mentioned species, 
consists in the less deep serration of the crest, shallower concave face, 
and relatively narrower base as compared with the lateral diameter of 
the crown. 

Position and locality: Rare in the Chester limestone; Chester, Illi- 
nois. 


CTENOPETALUS MEDIUS, St. J. and W. 


Pl. XA, Fig. 26. 


The teeth herein referred to, and which we have, provisionally, recog- 
nized as a distinct form, preseut the same general form and size as the 
preceding species, C. limatulus, but are recognized by the proportion- 
ately greater lateral diameter of the crown as compared with the 
entire hight of the tooth, which obtains in the majority of examples, 
the narrower and obtusely pointed inferior extremity of the base, 
the exceedingly minute and numerous serration of the somewhat 
acuminate crest, each serrature being flanked, especially in the con- 
vex face, by short, sharp-crested carina, which regularly though 
slightly diverge, but which are scarcely discernible in the absolutely 
perfect condition, when the entire crown is invested with an exceed- 
ingly delicate, polished enamel-like mantle. In the latter condition, 
as also in shape, these teeth bear a marked resemblance to Peta- 
lodus linguifer, N. and W., a species described from the same for- 
mation and locality; but a careful comparison reveals other and 
apparently permanent characteristics which seem to render its iden- 
tity with that form extremely improbable. Thus, in the present teeth 
the basal belt along the convex crown-face forms a simple, broad 
fold in the inbeveled portion, sometimes showing quite distinctly along 
the upper edge an extremely delicate imbrication, which only extends 
through the broadly arched median region; while, in Petalodus linguifer, 
the inferior or inbeveled area occupied by the coronal belt is distinctly 
imbricated, even in minute examples, with three or more folds. The 
inner crown-face is moderately excavated and defined below by a well- 
marked broadly downward-arched, imbricated coronal belt. 

We are aware of the variableness of the serration in C. serratus 
Agassiz, but these variations are not apparently accompanied by other 
features, such as distinguish the present teeth from Pelalodus linguifer. 
On the other hand, the fine serration of the crest readily distinguish it 
froin C. limatulus. 
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The intimate relations which exist between Ctenopetalus and Petalodus 
find an additional exemplification in the present form. Indeed, it would 
appear that the non-serrate forms of the one pass by almost imperceptible 
gradation into the serrate condition of the other ; while in general form 
the species of both groups are most intimately related. 

Position and locality: Uncommon in the Chester limestone ; Chester, 
Illinois. ; 


CTENOPETALUS OCCIDENTALIS, St. J. and W. 


Pl. XII, Fig. 14. 


Teeth small, symmetrical. Crown moderately thick below, rapidly 
attenuated towards the crest, which is slightly acuminate and broadly 
arched, with ten to twelve obtusely rounded denticulations, which more 
or less regularly diminish in size towards the lateral extremities, the 
median one forming the apex being the most conspicuous; concave 
crown-face long-oval in outline, more or less sharply rounded at the 
extremities, rather deeply and uniformly depressed, and limited below 
by a relatively narrow, slightly produced basal band, which is appa- 
rently composed of not more than three or four imbrications, gently 
aud regularly arched downward in the middle and slightly deflected 
laterally; the opposite face is more elliptical or sublenticular in outline, 
moderately convex in both directions, and acutely rounded at the 
extremities, in hight above the basal angle, about half that of the con- 
cave face ; the basal band in the couvex face is remarkable for its great 
width, the uppermost fold being usually narrow, but the lower fold, or 
folds, reaching far down and investing nearly half the vertical extent 
of the inferior basal area in a thin coating of enamel ; in the downward 
curvature somewhat more sharply arched than the opposite border with 
which it nearly corresponds. The base is of moderate dimensions in 
proportion to the crown, slightly eccentric, lateral angles and basal 
margin uniformly rounded, thickened, lateral margins diverging to the 
crown, gently beveled along the inferior convex border, more or less 
roughened. The coronal surfaces present a firm smooth enamel-like 
layer, which is usually more or less abraded along the crest and deli- 
cately marked with slightly diverging strie. Greatest lateral diameter 
of crown .66 inch, hight of tooth .52, elevation of concave crown-face 
.35, hight of convex crown-face above basal angle .24 inch. 

The above species is known from two examples, one of which exhibits 
a nearly entire specimen, which were discovered by Mr. W.R MorLEY 
in strata near the base of the Coal Measures The species falls under 
the genus Ctenopetalus of Agassiz, and is intimately allied to the typical 
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form C. serratus, Agassiz. It differs, however, from that form by readily 
distinguishable peculiarities, as the less robust proportions of the crown, 
more obtusely acuminate apex, and the stronger and fewer serrations 
of the crest, narrower basal band in the concave face, and the less 
strongly though more broadly arched basal margin of the convex face. 

Position and locality: From a stratum of limestone overlying a thin 
bed of coal near the base of the lower Coal Measures; Fort Dodge, 
Iowa. 


GrENus PRISTODUS, Agassiz. 


PRISTODUS? ACUMINATUS, St. J. and W. 


Pl. Xa, Fig. 6. 

We have provisionally referred to the genus Pristodus, of Agassiz, a 
minute form represented by a unique example in the collection of Mr, 
SPRINGER, which possess distinetive features which seem to indicate a 
more intimate relationship with that genus than with any other group 
ef teeth known in the American Carboniferous deposits. The tooth is 
distinguished by its lateral elongation and comparatively thin or com- 
pressed crown, which is slightly curved backward, sharply rounded at 
the extremities, basal border sharply inbeveled behind and defined along 
the line of the superior coronal region by an obtusely produced basal 
ridge, gently arched vertically, crest strongly denticulated and rising 
into a strong, laterally deflected, eccentric median prominence, the den- 
ticulations very similar throughout, though gradually and more or less 
regularly diminishing in size laterally, in shape lanceolate terminating 
in an acute apex, and defined by relatively well-marked vertical sulci, 
which descend nearly to the produced basal angle; posterior (?) face 
faintly convex vertically, though slightly expanded on nearing the basal 
border, the inbeveled portion being apparently occupied by a simple 
coronal fold, anterior face gently concave in both directions, slightly 
exceeding in hight the opposite face, sharply inbeveled along the base ; 
both faces smooth and polished. Lateral diameter of tooth .09 inch, 
greatest hight of crown .04. Base unknown. 

The exceedingly delicate little tooth above noticed, unfortunately, 
reveals only one side of the crown in full, only a portion of the concave 
face can be seen, and the base has either crumbled away, else it forms 
so inconspicuous an object as to appear obsolete. The specimen pre- 
sents peculiarities in coronal conformation which more closely resemble 
the Pristodus falcatus, Agass., of the Yorkshire Carboniferous lime- 
stone, than any of the forms with which it is associated or those occur- 
ring in superimposed strata. Its basal region in the posterior face, 
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however, recalls the simple coronal fold characteristic of Desmiodus, 
but there is no indication of the strong anterior buttress and basal pro- 
tuberance, while the very compressed crown and its sharp denticulations 
still further contrast with the latter genus. The character of the basal 
borders, also, bear some resemblance to Harpacodus, Agass. In view 
of its minute size, could we detect a horny structure in the place of the 
apparently true dentine of the tooth, it might be suspected to belong 
to those curious little fossils known under the general term Conodonts. 

Position and locality : In the lower fish-bed of the Kinderhook; Bur- 
lington, Iowa. 


Genus CALOPODUS, St. J. and W. 


Teeth in general form like Petalodus. Crown massive concayvo-convex, 
concave face deepest, and especially distinguished by its laterally arched 
or swollen contour, obtuse crest terminating in a strong, subconical, 
more or less eccentric apex; convex face broadly rounded laterally, and 
more or less arched vertically ; coronal margins more or less prominent, 
beveled to the base, and occupied by a broad basal band composed of 
more or less regular or interrupted imbrications, broadest in the concave 
face and continuous with that of the convex face. Base very similar to 
that of Petalodus, strong, more or less compressed and constricted above, 
inferiorly rounded and beveled to an obtuse edge beneath the concave 
coronal region. 

A single species of the above genus is known to us, which was derived 
from the Middle Coal Measures. Allied to Petalodus, it may be distin- 
guished by the turgid, subconical, unsymmetrical crown. The strata 
whence the following species was obtained, though carefully searched, 
afford no examples of Petalodus, the non-occurrence of which further 
renders it improbable that these teeth formed a part of the dental appa- 
ratus of that genus. 


CALOPODUS APICALIS, St. J. and W. 


Pl. XU, Fig. 16,17. 
Teeth very small, robust, unsymmetrical, variable in form. Crown 
forming a stout, subconical or inequally compressed prominence, crest 
obtuse, apical extremity eccentric, subacute, directed over the concave 
face and sometimes laterally deflected; concave face curvilinear or 
irregularly triangular in outline, lateral diameter nearly equal to the 
hight, slightly concave vertically, gently arched laterally, basal border 
moderately and more or less irregularly arched downward, with four or 
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five imbricating folds, of which the uppermost ones are curved upward 
and lost in the smooth surface, basal border gently produced and gently 
beveled, sometimes abruptly, to the basal region; the convex face is 
usually slightly less elevated than the concave face, moderately convex 
in both directions, basal angle very obtuse, nearly horizontal, or viewed 
obliquely from below appearing gently arched upward in the middle, 
more or less sharply rounded at the lateral extremities, gently beveled 
to the base, the beveled area rather wide and occupied by at least three 
imbricating folds, continuous with the opposite coronal belt; coronal 
region invested with a dense, polish enamel-like layer. Base propor- 
tionately strong, obliquely produced, usually as broad and deep as the 
crown, eccentric, compressed beneath the basal margins of the crown, 
expanded and thickened below, lateral angles sharply rounded, beveled 
in the deeper face to the broadly rounded, obtuse inferior margin, sur- 
faces more or less roughened. A small and unusually symmetrical 
specimen measures in hight .18 inch, greatest lateral diameter at base 
of crown .13, hight of concave crown face .12, hight of convex face 
nearly .10 inch. 

The only two representatives of this interesting species at present 
known to us, were obtained at the same locality—indeed so intimately 
associated that the one was discovered in developing the other from the 
shaly matrix—in a stratum which has afforded no other Petalodont forms 
or other ichthyic remains, except Petvodus and scales of Palceoniscus. 
The smaller and more symmetrical specimen is that upon which the pre- 
ceding description was based, but the other tooth exhibits such marked 
individual variation from what may be regarded as the normal aspect 
of the species, that it is not merely a matter of interest but important 
carefully to note the variations so far as may be necessary for the satis- 
factory definition of the species. The individual teeth are subject to 
considerable variableness in the symmetry of outline and relative pro- 
portion of parts. The large specimen presents a more distorted outline 
than the small tooth, the base being strongly deflected, without, how- 
ever, losing its general shape; the crown is conical, both surfaces very 
full or arched Jaterally, and nearly equal in hight, apex conical, laterally 
deflected, and slightly curved over the concave face, lateral edges of the 
the crest very obtuse, scarcely defined, basal margin slightly arched 
downward in the middle and beveled gently to the basal region, imbri- 
cated belt very wide and composed of three or four continuous, though 
irregularly disposed folds, with several secondary thread-like folds 
reaching two-thirds the distance to the apex. This tooth is unquestion- 
ably specifically identical with that first noticed, differing chiefly in the 
less distinct definition of the concave crown face and lateral obliquity of 
the base. The species differs so widely from other Petalodont forms as 
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scarcely to require more minute comparisons than those detailed above 
to distinguish it. 

Position and locality: Black carbonaceous shales overlying the “ Pan 
ora coal-bed” of the Middle Coal Measures; Guthrie county, Iowa. 


Genus PETALORHYNCHUS, Agassiz. 


PETALORHYNCHUS PSEUDOSAGITTATUS, St. J. and W. 


Pl. XI, Fig 1-4. 


Teeth small or of medium size. Crown irregularly pentagonal in 
outline, moderately thick, sharp-crested, acuminate or broadly rounded 
between the prominent lateral angles of the convex face; the concave 
face forms a spatulate area, gently depressed in the middle, lateral 
angles slightly produced, from which the basal border is profoundly 
arched downward, the lateral margins gradually converging in a slight 
curvature to the obtusely rounded inferior border, where the coronal 
belt is very wide and gently beveled to the base, and composed of seve- 
ral imbrications, of which the lower and narrower ones follow the curva- 
ture of the margin, the upper folds gradually increasing in width and 
more or less angularly arched upward in the middle, where they occupy 
from one-fifth to one-third of the vertical diameter of the crown, but as 
they diverge towards the lateral angles of the crown they suddenly 
narrow, and are seldom present, rarely being even faintly discernible 
in the present condition of the teeth; the convex crown-face is rela- 
tively low, probably in the majority of individuals not more than half 
the vertical diameter of the opposite face, gently arched laterally, 
nearly plane vertically, the basal margin forming a more or less promi- 
nent angle and gently beveled below, produced in the median region 
into a nearly horizontal shoulder, from the angles of which the beveled 
imbricated belt arches upward and again strongly curved downward on 
nearing the acute lateral angles of the crown. The coronal surfaces 
are invested with a thin enamel layer, which, however, is generally 
exfoliated to greater or less extent, especially in the convex face, giving 
rise, by the exposure of the minute tubular structure, to the diverging 
striation observable in the majority of specimens. The base as seen 
from the convex side, slightly expands laterally below the coronal bor- 
der into an obtuse lateral angle, below which the margins gradually 
converge to the rounded inferior border, the surface gently convex below 
and rising into a more or less angularly defined ridge above, correspond- 
ing to the angulation in the coronal margin, from which it is beveled to 
the lateral margins; the concave aspect presents a short lingulate pro- 
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cess, gently arched laterally and less than half the vertical extent of 
the opposite face, surfaces more or less roughened by irregular vertical 
strie. A medium sized specimen measures in vertical diameter .63 inch, 
lateral diameter of crown .37, or but little greater than the diameter 
across the angles of the base, elevation of concave crown-face .45, hight 
of convex face .30 inch. 

The fine series of the present form which we have had for examina- 
tion exhibits considerable individual variability, which is in part attri- 
butable to attrition, probably also to the position the teeth respectively 
occupied upon the jaws. Probably the majority of the specimens were 
worn down while in use, since the crest and convex face bear every 
evidence of abrasion in the exfoliation of the enamel layer, and the con- 
sequent exposure of the minute tubular structure, to which is due the 
striated appearance of specimens in this state of preservation. In the 
outline of the crest there is also considerable variation—many speci- 
mens being prominently acuminate, while others are broadly rounded 
between the coronal angles: indeed, the rounded outline would appear 
to be the actual condition of perfect individuals, as indicated by exam- 
ples in which the enamel-like layer remains, although the same condi- 
tion of surface obtains in acuminate specimens, and, vice versa, rounded 
examples present unmistakable evidence of attrition. A large specimen 
in the collection of Mr. VAN Horns exhibits an anomalous feature, the 
base being deeply cleft producing a pair of radicles. 

In the present form we have another example of the intimate specific 
relations existing between many of the American Carboniferous fishes 
and those of the same formations-in Europe. In the present instance 
we observe the closest resemblance with a form in the Carboniferous 
limestone of Armagh, the P. sagittatus, Agassiz. The present form, 
however, is distinguished by its shorter base, less rapidly converging 
outline of the crest, and the more numerous imbrications of the coronal 
belt—characters which equally serve to distinguish it from P. striatus, 
N. and W., of the Upper Burlington limestone. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois; Pella, lowa; St. Louis, Missouri. 


PETALORHYNCHUS DISTORTUS, St. J. and W. 


Pl. XU, Fig. 7, 8. 

In the collections from the St. Louis formations occur a form repre- 
sented by very small teeth, which we have failed satisfactorily to identify 
with either of the two species known from the same horizon, although 
we have not overlooked analogous resemblances, but these are appa- 

rently irreconcilable with the characters which especially distinguish 
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those forms, from which we have provisionally recognized its specific 
distinctness. - 

Teeth irregular or eccentric in outline. Crown moderately thick, 
irregularly arched along the crest, sharp, acuminate, apex submedian; 
the concave crown-face is but slightly depressed, lateral angles strongly 
produced, subacute, inferior border strongly and eccentrically arched 
downward and rounded below, deflected to the lateral extremities 
above, and margined by four or more imbricating folds, which are well- 
defined below, attenuated in the lateral borders on nearing the extrem- 
ities, where they are usually obsolete or broken away; convex face 
semielliptical in outline, in elevation much less (one-third to two-thirds) 
than that of the opposite face, rather strongly arched laterally, sharply 
rounded at the lateral angles, inferior border moderately prominent, 
gently beveled to the base, gently arched downward from one or other 
extremity and suddenly curved upward near the opposite extremity, 
and bordered by two or three narrow imbrications continuous with the 
basal belt of the concave face. The coronal surfaces in the specimens 
before us are delicately ornamented with vermiculose striz, and along 
the crest diverging striz appear in the triturating surface. The base is 
too indifferently preserved to determine its entire form; it appears to 
haye been thin, tapering to the broadly rounded extremity, which proba- 
bly extended but little beyond the extreme basal margin in the concave 
face, forming a broad convexity in the opposite face. Greatest lateral 
diameter of crown .22 inch, elevation of convex face .12, elevation of 
concave face about .18 inch. 

The basal band of the concave face is not shown in its lateral exten- 
sion, where it was probably very attenuated before reaching the lateral 
angles. The eccentric outline of the concave face is due to the irregu- 
larly arched basal borders, as also that of the opposite face. In this 
particular these teeth bear a remarkable resemblance to some of the 
distorted teeth found associated with and referable to P. striatus, N. and 
W., in the Upper Burlington limestone. But in the case of the present 
form, we have been unable to trace such intimate specific features with 
either of the two forms described from the St. Louis limestone, while 
the identity of the specimens from widely separated localities, would 
seem to furnish additional evidence of their specific distinctness. In 
the direction of the basal folds, and the rather prominent convexity of 
the median region of the convex crown-face, there is a less' or more 
remote resemblance to P. spatulatus ; but there exist no such intimate 
features in common with the latter form, such as enable the probable 
identification of the abnormal individuals of the Upper Burlington form 
from those above referred to, and which the teeth under consideration 
more closely resemble than they do either of the forms with which they 
are associated. 
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Position and locality: Upper beds of the St. Louis limestone; Pella, 
Iowa; Alton, Illinois, and St. Louis, Missouri. 


PETALORHYNCHUS SPATULATUS, St. J. and W. 
Pl. XU, Fig. 5,6. 


Associated with the preceding species occurs a form of teeth which 
present peculiarities strikingly in contrast with the distinguishing fea: 
tures of P. pseudosagittatus, and holding the same relation to that form 
in the St. Louis limestone, as does P. psittacinus with P. sagittatus in 
the Carboniferous limestone of Armagh. The chief distinguishing 
peculiarity consists in the swollen condition of the basal portion of the 
teeth, which is particularly noticeable from the convex side, the base 
presenting a massive, laterally expanded surface, elliptical in outline, 
very convex laterally and compressed in the gently rounded lateral 
margins, broadly rounded below, slightly converging above and com- 
pressed beneath the lateral portions of the coronal margin; opposite 
face less than half the vertical extent of that described, laterally flat- 
tened, perhaps faintly depressed, strongly rounded to the extremity, 
both faces more or less roughened, with irregularly disposed foramina. 
Crown proportionately strong, convex face broadly arched laterally, 
lateral margins sharp, more or less rapidly converging towards the 
strongly acuminate apex, which is sometimes truncated or rounded, 
basal margin slightly prominent, broadly arched downward in the 
median region and more or less strongly curved laterally, the rather 
wide, gently beveled inferior belt occupied by three or more regular 
imbricating folds, which gradually narrow towards the extremities, and 
apparently continuous with the coronal belt of the opposite face; con- 
cave crown-face twice the hight of the convex face, subovate in outline, 
moderately excavated, basal margin well-defined from the base, strongly 
arched downward in the middle and lightly produced at the lateral 
extremities, coronal belt wide and composed of several imbrications— 
in the specimen before us the folds are very obscure as though from 
abrasion. Vertical dimensions of a tooth of large size .90 inch, greatest 
lateral diameter of base .45, elevation of convex crown-face .38 inch. 

The collection of Mr. VAN HORNE contains three examples of the 
present form, of large and medium size, none of which, however, show 
the concave aspect of the teeth. But a fragment of the basal portion 
of one of the specimens plainly reveals the outline of the concave 
crown-face, with the strongly downward arched basal belt, which is 
apparently made up of several imbricating folds, the upper folds being 
slightly arched upward in the middle, much in the same manner as 
observed in P. pseudosagittatus, though relatively narrower than in the 
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latter form. We have a few imperfect teeth from the same formation, 
at Pella, which are probably referable to this species. The latter speci- 
meus, however, are very small and somewhat peculiar in the truncation 
or broadly rounded condition of the apical extremity, although in other 
particulars they are not dissimilar from the Alton specimens. 

At the localities mentioned, an anomalous form occurs, which we have, 
provisionally, referred to a distinct species, under the name P. distortus, 
the affinities of which are noted in detail under that head. As there 
stated, their relation to the present form was suggested by their resem- 
blance to abnormally developed individuals of the form common in the 
Upper Burlington limestone, P. striatus of Messrs. NEWBERRY and 
WORTHEN, but it is exceedingly difficult to reconcile the variations 
presented by these teeth with the marked distinctive characteristics of 
the form described above, though to’a much less degree when they are 
compared with P. pseudosagittatus. 

The present form is most nearly allied to that originally recognized by 
Prof. AGASSIZ under thename P. psittacinus, from the Carboniferous lime- 
stone of Armagh, Ireland. It differs, however, from the European form 
in the less tumid condition of the basal region, and also the less hori- 
zontal direction of the basal band of the convex crown-face. However, 
in the collection of the Museum of Comparative Zodlogy, there is a 
single specimen of the European form, in which the basal band is gently 
curved upward and downward on approaching the lateral angles in the 
convex crown-face, much in the same manner, though in a less degree 
than in the present form, instead of being perfectly horizontal as repre- 
sented in the figures given by Prof. McCoy in the British Paleozoic 
Fossils, Pl. 3 L, fig. 14. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois, and Pella, Iowa. 


GENUS PELTODUS, N. and W. 


This genus was founded upon a species from the Upper Coal Mea- 
sures, which was described in Vol. LV of this Report (pp. 362, 363, Pl. IT, 
fig. 7, 7a,) under the specific designation P. unguiformis, N. and W. 
From the notes appended to the generic diagnosis above cited, it would 
appear that the genus was regarded as intimately allied to the Cochlio- 
donts, or “intermediate in character between Psammodus and Cochliodus.” 
The material now possessed, perhaps, more clearly illustrates the affini- 
ties of the genus, and which has suggested the following observations 
on the homologous features which it possesses in common with the Peta- 
lodonts, to which the genus belongs. The general figure of the teeth is 
that characteristic of the Petalodonts, consisting of a flattened crown, 
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whose concave face occupies the greater extent of the tooth, while the 
opposite face, instead of the strong definition in the typical genera of 
the family, forms a more or less regular convexity with the basal area 
(not the “crown surface”), from which, however, it is defined by a 
distinct though very narrow fold or thickening of the coronal border, 
as shown in the figures above cited, and lunate in general outline ; 
the concave crown-face is gently depressed, broadly oval or sub-quad- 
rate in outline, the direction of the greater diameter varying in differ- 
ent species, but usually vertically elongated, crest broadly arched, 
subacute, lateral margins sometimes more or less parallel or slightly 
converging towards the base, as in the above typical species, basal 
margin gently arched downward and generally forming an angle at 
the lateral margins, abruptly truncated or beveled, and bordered by 
an imbricated belt, as in Petalodus, ete. The inferior or basal area is 
similar in outline, though less in superficial extent than the concave 
crown-face, moderately convex; the root arises in the lower border, 
projecting slightly downward and suddenly outward, gradually tapering 
to a rounded point, vertically flattened, narrow, excavated in the inner 
side of the shoulder, and trowel-shaped. Both crown faces are invested 
with an enamel-like layer, sometimes more or less rugose; the basal 
area is quite smooth, and the root proper more or less roughened. 

All the above mentioned characters are present in the original speci- 
mens of P. unguiformis, even the root is shown in the above cited 
figures, though its extremity is imperfect, having been broken away. 
By reference to the figures of the following described forms, it will at 
once be apparent that the genus is a true Petalodont, the teeth holding 
the same position upon the jaws as do those of Petalorhynchus, Antliodus, 
etc., etc., from which they chiefly differ in the less erect crest and the 
peculiar shape of the root. 

According to our present knowledge, the genus has no representa- 
tives below the middle or St. Louis division of the Lower Carboniferous 
series, extending into the Upper Coal Measures. 


PELTODUS QUADRATUS, St. J. and W. 


Pl. XU, Fig. 6,7. 

Teeth of small size, quadrangular in outline. Convex crown-face 
low, broadly arched laterally, basal border forming an obtuse angle 
with the basal area, somewhat strongly arched downward in the mid- 
dle, broadly and regularly curved to the lateral borders, and defined 
by two or more delicate imbricating folds; general contour of the 
concave face moderately depressed, flattened or plane below, crest 
rather sharp and projecting outward beyond the basal margin of the 
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convex face, broadly and usually regularly arched between the angles 
of the straight lateral margins, inferior border gently arched down- 
ward and abruptly defined or inbeveled, and marked by a relatively 
wide coronal band: composed of three or more imbrications, which 
abruptly terminate at the inferior angles of the lateral margins. The 
coronal surfaces present a fine granulo-punctate structure. The infe- 
rior or basal area is nearly equal in extent to the concave crown- 
face, gently convex laterally, smooth and well-defined from the convex 
crown-face; the root forms a trowel-shaped process projecting from 
the lower border of the basal area, the antero-posterior diameter of 
which it nearly equals in its outward prolongation, slightly contracted 
at the shoulder and rather deeply excavated, rapidly tapering to an 
obtusely rounded point, and plane below. Length and lateral diameter 
of crown nearly equal, the largest tooth measuring .35 inch, smaller. 
teeth .16 inch in length and breadth. 

This elegant little species is known to us by several individuals, the 
first having been discovered by Mr. VAN HORNE, at Alton, and others 
subsequently obtained at St. Louis, all from the same horizon in the St. 
Louis limestone. In general form it bears a somewhat close resem- 
blance to P. transversus from the Coal Measures. Its quadrangular 
outline as seen from the concave side, and prominent coronal imbri- 
cations, however, will readily distinguish the present form from that 
Mentioned above, which it is even more strongly marked in contrast 
with Peltodus unguiformis of the Upper Coal Measures. 


Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois, and St. Louis, Missouri. 


PELTODUS? PLICOMPHALUS, St. J. and W. 


Pl. XII, Fig. 9. 


Teeth small, subovate in outline. Crown moderately thick, crest sub- 
acute, rather strongly arched, acuminate, or truncated from wear; con- 
cave crown-face broadly ovate, antero-posterior diameter equal to, if 
not exceeding the lateral diameter, lateral margins gently reunded, 
median line occupied by a somewhat prominent vertical fold, which is 
flanked on either side by nearly parallel though obscurely defined plice, 
intermediate lateral portions slightly depressed vertically, basal margin 
unknown—probably broadly arched downward, and bordered by a nar- 
row, irregularly imbricated coronal belt; convex face sublunate in out- 
line, relatively low, gently arched laterally, slightly depressed in the 
middle towards the base, where it is defined by a well-marked coronal 
fold, which is abruptly arched downward in the middle and strongly 
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deflected or curved laterally; both coronal surfaces are enveloped in a 
delicate enamel-like coating, through which are discernible minute 
puncte, and along the worn, triturating surface of the crest compara- 
tively coarse puncte appear. Basal area smooth, subcordate in outline, 
in contour very like the concave crown-face, the mesial line being raised 
into a slight vertical ridge, which is faintly depressed below, and 
forming a regular convexity with the convex crown-face above; root 
unknown. Lateral diameter of crown .26 inch, vertical diameter of 
concave crown-face about .28, elevation of convex face about .08, or 
when entire .10 inch. 

The fragment of tooth upon which the above description is based, 
and which belongs to the collection of Mr. VAN HORNE, presents some 
anomalous features which we have not observed in any of the numerous 
forms of teeth from our Carboniferous deposits, the real nature of which, 
as well as its generic relations, in consequence of the imperfect condi- 
tion of the base, we have not been able satisfactorily to determine. 
It presents, however, a marked resemblance to the typical forms of 
Peltodus, with which genus it is here provisionally associated. The 
basal region suggests a comparison with Chomatodus (Antliodus) trun- 
catus, Agassiz, from the Carboniferous limestone of Ireland; but its 
thickened crest and general uniform convexity of the convex crown- 
face and basal area widely distinguish it from that form. In the great 
depth and mesial fold of the basal region, and the produced apex, it 
presents features recalling Petalorhynchus ; but all these resemblances 
are apparently subordinate to the characters which more strongly sug- 
gest Peltodus. Unfortunately, the basal portion, together with the root, 
is not shown in the solitary example here noticed; it is notimprobable, 
however, the root formed a slight, narrow, tapering process, originating 
in the lower part of the depressed median ridge of the basal region, and 
produced outward in nearly the same plane, or presenting the general 
characters common to Peltodus. 


Position and locality: In the lower fish-bed of the Chester formation ; 
Chester, Illinois. 


. 


PELTODUS TRANSVERSUS, St. J. and W. 


Pl. XII, Fig. 8. 


Teeth very small, broadly ovate in outline, lateral diameter a little 
greater than the antero-posterior length. The concave crown-face forms 
a suboval area, apparently but slightly depressed, basal border strongly 
arched downward and rounded. The convex face and basal region 
forins a continnous convexity, the crown being defined from the basal 
area Ly an indistinet coronal fold which is slightly arched downward in 
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the middle and greatly deflected to the lateral extremities, though in a 
much less degree than in P. unguiformis. Behind the coronal border 
the basal area is gradually narrowed and produced into a proportion- 
ately strong root, which exhibits the vertically excavated inner shoulder 
and trowel-shaped inferior outline common to the genus. ‘The coronal 
surfaces are ornamented with vermiculose lines and puncte, much in 
the same manner as in P. unguiformis. ; 

This form is represented by only one specimen, from the middle divi- 
sion of the Coal Measures and exhibits only the convex aspect of the 
tooth. It differs from that described from the Upper Coal Measures, 
DP. unguiformis, N. and W., in its greater lateral extent as compared 
with the antero-posterior diameter, also in the character of the coronal 
fold in the convex face, which is not continued down the lateral margins 
as far as in the last mentioned form. From P. quadratus of the St. 
Louis limestone, it is distinguished by its more oval outline and rela- 
tively stronger root; otherwise all the forms are intimately allied. 

Position and locality: In the limestone overlying coal No. 5; Belle- 
ville, Illinois. 


GerNnus FISSODUS, St. J. and W. 


Teeth small. Crown forming a comparatively thin concavo convex | 
plate together with the basal region, subcurvilinear or trapezoidal in 
general outline, as seen from the concave side, the basal margin of 
which is produced or strongly arched and rounded from the ear-like 
lateral angles, and bordered by an imbricated coronal belt; convex face 
relatively low, more or Jess uniformly convex with the basal region, 
from which it is defined by a slight coronal fold, which describes a 
broad arch outwards from the lateral angles and more or less curved 
downwards in the middle; crest more or less compressed, and deeply 
cleft, or divided into two or more strong, acuminate, uniform, trenchant 
cusps; both coronal surfaces, in perfect state, enveloped in a dense, 
polished enamel-like layer. The root originates in the gently convex 
basal area just beneath the lower crown-face, proportionately small, and 
produced in a thin, trowel-shaped_ process, which is somewhat deeply 
channeled longitudinally in the region of its origin, narrowed and 
truncated below. 

The teeth embraced under the above generic description. comprise a 
group closely allied to Peltodus, which it resembJes in the form of the 
root and general contour, but from which it is distinguished by the cleft 
condition of the crest—differences akin to those which distinguish Cten- 
opetalus from Petalodus. It also presents, in the outline of the basal 
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portion of the crown, resemblances with Petalorhynchus, although the 
relationship is more remote than jn the case of Peltodus ; but in both 
the root is totally different from that of Petalorhynchus. The genus has 
two representative species in the Chester division of the Lower Carbon- 
iferous. 


FISSODUS BIFIDUS, ST. J. and W. 


Pl. XIU, Fig. 1, 2. 

Teeth small. Convex crown-face very low, sublunate in general out- 
line, gently arched laterally and more strongly so along the compressed 
crest, which is deeply cleft midway, forming two strong, acutely pointed 
lobes, basal fold indistinct, gently arched downward in the middle and 
strongly curved downward terminating in the auriculate lateral angles ; 
concave face gently depressed, faintly swollen above in the coronal 
cusps and again in the basal region, which is deeply and somewhat 
angularly arched downward, abruptly defined from the root below, and 
occupied by a relatively wide coronal belt composed of three to four or 
five narrow imbrications, which become exceedingly attenuated ascend- 
ing the diverging lateral margins towards the acutely produced lateral 
angles of the crown, where they are usually obsolete; coronal surfaces 
invested with a smooth polished enamel layer, which on being worn away 
along the crest exposes to view a vertical striato-punctate strueture. 
Inferior or basal surface of tooth irregularly oval or subcireular in out- 
line, moderately convex, and more or less uniform with the convexity of 
the convex crown-face, from which it is faintly defined by a slight sulea- 
tion extending along and just beneath the very narrow coronal fold, 
lower surface slightly flattened and suddenly produced into a long, 
narrow, tapering root, which is flattened in the same plane as the crown, 
somewhat deeply excavated in the inner face and flanked by rather 
prominent lateral bosses, which shade into slight lateral ridges along 
either margin of the root towards the lower extremity, which is slightly 
rounded or truncated ; basal region and root faintly roughened or quite 
smooth. Lateral diameter of tooth .29 inch, vertical diameter .38, ele- 
- yation of convex crown-face .08 inch, or about half the hight of the 
, concave face. : 

The teeth comprised in the present species are remarkable for their 
elegant and symmetrical proportions, and the persistency of the dis- 
tinctive characteristics, as shown by the slight individual variation 
observed in a fine suite of specimens. The deeply cleft, equi-lobed 
erest readily distinguishes the form from others occurring in the same 
horizon. 

Position and locality : Not uncommon in the upper and lower ichthyic 
horizons of the Chester formation; Chester, Illinois. 
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FISSODUS TRICUSPIDATUS, St. J. and W. 


Pl. XII, Fig. 3. 


Teeth small, concave in outline, lateral diameter somewhat less than 
the antero-posterior diameter, thick. Convex crown-face low, gently 
arched laterally, the convexity uniform with that of the basal area, 
from which it is obscurely defined by a faint coronal fold, or in worn 
specimens by a shallow sulcus, gently arched downward in the middle 
and again regularly curved to the obtuse lateral angles; the opposite 
face presents a broad ovate outline, faintly convex laterally, with a 
submedian depression in some instances, worn surfaces rather coarsely 
punctate on approaching the crest, which is divided into three obtusely 
acuminate lobes, of which the central one is a little the largest, the 
lateral lobes being apparently of equal size. Basal area moderately 
convex, inferior portion, as also the basal border of the concave crown- 
face, nuknown. The root probably resembles that of F. bifidus, and the 
concave coronal border was probably similarly bordered with imbrica- 
ting folds. 

We have examined only two specimens of the form above indicated, 
neither of which are entire, showing evidences of wear to which is 
probably attributable the obtuse condition of the coronal cusps and the 
absence of the imbricating folds, as also the obtuse, ill-defined lateral 
angles of the crown. Yet these teeth present characters which unques- 
tionably distinguish them from the previously described form. They 
are remarkable for their robust proportions and tricuspidate crest, in 
which respects they differ markedly from F. bifidus, and equally so from 
the form of the allied genus, Cholodus inequalis, from the Upper Coal 
Measures. 


Position and locality: Lower (?) fish-bed of the Chester limestone ; 
Chester, Illinois. 


GENUS CHOLODUS, St. J. and W. 


Teeth presenting the general outline and coronal contour of Peltodus, 
but specially characterized by the division of the crest into two or more 
eccentric, ineequal cusps, of which the culminating cusp is lateral or 
eccentric in position ; convex crown-face more or less regularly arched 
with the basal area, broadly arched laterally, base defined by a faint 
coronal fold, which is more or less eccentrically or obliquely arched 
downward in the middle, and strongly deflected to the lateral margins, 
terminating near the infero-lateral angles; concave face more or less 
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depressed, and probably broadly rounded below, and defined by imbri- 
cating folds. Root unknown. Coronal surfaces smooth or punctate. 

The present genus is recognized in a single species from the upper 
division of the Coal Measures. Unfortunately none of the specimens 
are entire along the basal margin, affording no clue to the form of the 
root and outline of the basal margin of the concave crown-face. The 
root is probably small, and from the general similarity in contour of 
the other parts to Peltodus and Fissodus, it seems not improbable that 
it may prove to be similar in shape to the root in those genera. The 
superficial markings are also similar to those observed in the above 
named genera, the distinctive generic characters being chiefly presented 
in the eccentrically lobed crest and the extreme downward prolongation 
of the lateral extremities of the coronal fold in the convex face. 

The association of the individuals of the sole representative species 
known at the present time with the teeth of Petalodus unguiformis might 
raise a suspicion of the generic, possibly specific, relations or identity 
of these forms. But the facts possessed do not sustain such a conjec- 
ture, unless it proves to be a species of most extraordinary variableness, 
the mutations of which in some instances would be even more remark- 
able than the characters by which many of the Petalodont genera are 
distinguished from one another. j 


CHOLODUS INZQUALIS, St. J. and W. - 
Pl. XIU, Fig. 4, 5. 


Teeth of medium size, in general outline subovate or rhomboidal. 
Basal area forming a gentle convexity uniform with the convex crown- 
face, from which, in the worn specimens usually met with, 1t is defined 
by a low, distinct border, produced by the thickening of the upper rim 
of the basal area and thus raised slightly above the plane of the crown, 
but in well preserved teeth, in which the original external coating of 
the crown still exists, an exceedingly delicate raised line marks the 
basal limit of the crown, correspoiding to the imbricated folds in allied 
genera; the basal line spans the tooth in an irregular direction, more 
or less oblique from one or other side, slightly arched downward in the 
middle or quite direct, but on nearing the lateral margins it is suddenly 
curved downward in the direction of the infero-lateral angles of the 
tooth. The concave face of the crown presents a gentle concavity, 
gradually rising into the irregularly cuspidate crest, and slightly 
rounded into the thickened or compressed lateral margins, which are 
nearly parallel though slightly and irregularly curved, and. slightly 
diverging from the basal angles; the crest presents an irregular out- 
line, being divided into two prominent, unequal lobes, which culminate 
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in subacute, eccentric apices—in some individuals rudimentary lobes 
appear in either lateral margin below the principal cusps, but these 
are discernible only in exceptionally well preserved specimens, if 
indeed they are always developed. Unfortunately none of the speci- 
mens before us preserve the basal portion of the teeth, hence we are 
lead to conjecture the broadly downward arched basal border of the 
coneave crown-face, and its probable imbricated belt, as also the 
probable relative diminutiveness of the produced root portion, which 
latter probably more or less intimately resembles the root in Fissodus 
and Peltodus, with which these teeth otherwise are intimately related. 
Lateral diameter of tooth .45 inch, antero-posterior diameter above .60, 
thickest portion about .09, greatest hight of convex crown-face .21 inch. 

The distinctly lobed character of the crest of the present form defin- 
itely distinguishes it from Peltodus unguiformis, N. and W., which 
occurs in the same horizon, and with which it has one striking feature 
in common, viz: the general uniformity in the convexity of the convex 
crown-face and basal region, and the delicate demarkation defining the 
basal from the coronal region. But the singular bifid character of the 
crest strongly contrasts with the regular outline of the crest of Peltodus, 
and almost equally so with the symmetrical cuspidations of Fissodus, 
differences which would seem to remove them from the same generic 
category, unless, indeed, the opposite jaws bore teeth so very dissimilar. 
However, we have no evidence of a nature that more than vaguely sug- 
" gests such specific relationship, and the non-occurrence of both forms 
in the Chester and St. Louis formations, both of which horizons have 
yielded peculiar examples of one or other type, seems further to militate 
against such identity. 

The present form is, so far at least as our information extends, 
restricted to the upper division of the Coal Measures, examples of 
which have been found at distant localities in Iowa and Illinois. Some 
of the Iowa specimens are not quite as strong, and the rudimentary or 
lateral lobes are more distinctly developed than in the ordinary exam- 
ples, as shown in the illustrations introduced in Pl. xv, fig. 4. ; 

Position and locality: Upper Coal Measures, above the horizon of 
coal No. 8, near Springfield, Illinois, and in a similar horizon near Cla- 
rinda, Iowa. 


GEeNus PSEPHODUS, Agassiz. 
PSEPHODUS? RETICULATUS, St. J. and W. 


Pl. VI, Fig. 19-24. 


Teeth attain large size, ranging from .20 to 1.15 inches in lateral 
diameter, more or less irregular in outline, massive, depressed or strongly 
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acuminate. In large, mature teeth, the base presents a broad, thick, 
rhomboidal plate, with more or less parallel, curved sides and sharply 
marked angles, inferior surface in nearly the same horizontal plane as 
the crown, ‘faintly concave, smooth or striated, abruptly beveled and 
coarsely roughened in the thickened face, the opposite face deeply chan- 
neled and strongly defined from the anteriorly produced basal border 
of the crown, in lateral diameter equal to and in breadth exceeded by 
that of the crown. The crown forms a massive, rather low, broad, 
moderately convex prominence, the greatest prominence of which 
extends in an antero-posterior direction, and produced into a low, 
obtuse, subcentral ridge, culminating above the abruptly sloping outer 
face, declining in a broad gentle convexity to the opposite margin, 
which is gently arched posteriorly and approximately parallel to the 
anterior margin, both of which are more or less irregular or undulated 
in outline, constricted along the base, one extremity abruptly truncated, 
one of the angles obliquely so, the opposite end broadly rounded and 
slightly narrowed; the coronal surface is ornamented with numerous 
delicate, slightly undulating plice, which appear as flattened or sharp 
thread-like lines over the body of the crown, obsolete in the region of 
the obscurely defined crest, but towards the basal margins in either 
face becoming more strongly marked and intricately interlaced, pro- 
ducing the delicate reticulated ornamentation encircling the basal bor- 
ders of the crown. 


Small teeth presenting essentially the same form and coronal features 
noted above; but the base is more obliquely produced and gradually 
beveled to a sharp edge along the posterior margin, and the correspond- 
ing channel of the opposite face is relatively broader. The crown is 
elliptical in outline, extremities broadly rounded, the median prominence 
less eccentric and comparatively more strongly developed, forming, as 
in the large teeth, an obtuse ridge traversing the crown at right angles 
to the obscurely defined, submedian crest; the coronal plice are well- 
marked, forming an elegantly wrought belt along the inferior borders, 
precisely as in the large teeth, in both of which the crown is enveloped 
in a polished enamel-like layer, except along the crest and median 
prominence, where it has usually been abraded to greater or less extent, 
exposing in the triturating surface a delicate punctate structure. 

By a remarkably uniform gradation the latter teeth pass into smaller 
and more and more acuminate individuals, until we arrive at minute teeth 
in which the median prominence is excessively developed, forming a 
lofty, anteriorly flattened, posteriorly broadly arched, laterally deflected, 
obtusely pointed cone, around the basal borders of which are clustered 
a few relatively strong plice; the base presents essentially the same 
features previously observed, and the coronal ornamentation, traced 
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through the intermediate gradations, presents no striking contrast to 
that of the larger teeth. But regarded independently, the extreme 
examples bear strongest contrast to the teeth first noticed above; yet, 
in view of the evidence actually within reach, there seems to be no 
question as to their specific identity. The latter teeth are about .20 inch 
in lateral diameter, and .30 in hight. 

A tooth of large size measures in lateral diameter 1.15 inch, antero- 
posterior diameter of crown .70, elevation of crown .40. 

The description of this remarkable form is based upon a fine suite of 
specimens, mainly belonging to the collections of Mr. SPRINGER and 
Mr. WACHSMUTH, all.of which were derived from the same locality. 
Varying greatly in size and contour, we have seldom met with similar 
instances where specific identity is so unequivocally demonstrable as in 
the present case. The large teeth present features in outline and gen- 
eral contour, which suggest relationship with some of the peculiar 
Psephodi of the same horizon; but to what extent this resemblance 
should influence the determination of their generic relations, we have 
not been able to decide They, however, apparently hold the same rela- 
tion to Psephodus as Helodus planus of the European Carboniferous 
limestone does. But such interpretation of their affinities necessarily 
presumes a combination of Cochliodont and Cestraciont features of the 
most extraordinary latitude, such, indeed, as obtains in no other family, 
ancient or modern, of the class to which these remains belong. 

Messrs. WACHSMUTH and SPRINGER have placed in our hands a large 
collection of the above form, and from the study of this material we 
have encountered many difficulties in the way of determining the limits 
of the individual specimens in their relation to other and perhaps gene- 
rically allied forms. Worn examples, and which, unfortunately, is the 
prevalent condition of these teeth, are scarcely distinguishable from 
other forms allied to Helodus biformis, N. and W., regarding the affini- 
ties of which latter with Psephodus of the same deposits, we have 
scarcely a doubt. In a communication with which we have been 
favored from Lord ENNISKILLEN, it appears that there is no longer rea- 
son to doubt the specific identity of the Irish Carboniferous teeth origi- 
nally described under the names Helodus planus and Psephodus magnus, 
Agass. We have ourselves observed similar combinations in some of 
the American representatives of Psephodus, as for example, that irom 
the Chester limestone, to which Messrs. NEWBERRY and WORTHEN 
gave the name Aspidodus crenulatus. Considering the apparent affini- 
ties of the teeth under consideration, however marked the contrast of 
individuals, we have been led, provisionally, to refer them to the same 
genus. 

Position and locality: Kinderhook formation ; the same form, appa- 
rently, occurring in both fish-bed horizons; Burlington, Lowa. 
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Genus CTENACANTHUS, Agassiz. 


CTENACANTHUS SPECTABILIS, St. J. and W. 


Pl. XV, Fig. 1a, b, c,d, e. 

Fin-spine robust, attaining a length of seven or eight inches, rapidly 
tapering, the line of insertion indicating a posterior inclination at an 
angle of about 45°, transverse section sublenticular, truncated behind. 
Lateral faces of the exposed portion broadly expanded at base, flattened 
or very slightly arched in the posterior half, more rapidly rounded in 
front to the obtusely angular and gently arched anterior margin, which 
bears a prominent, eccentric marginal ridge, from which frequent bifur- 
cations are sent off on either side, and these again bifureate descending, 
each off-shoot being more attenuated and curved posteriorly on approach- 
ing the posterior margin, forming throughout closely approximated, 
rounded ridges, of which there are about fifty, counting along the infe- 
rior margin, and less than half that number two-thirds the distance to 
the apex; the longitudinal coste are occupied by numerous obtuse, 
apparently smooth, brightly enameled tubercles, more or less regularly 
spaced by once or twice their own diameter; along the anterior margin 
they present the appearance of closely approximated decussations, 
apparently the result of abrasion, the entire crest of the ridges being 
reduced to a smooth polished surface, but towards the base where they 
are less worn, they present the usual condition of more or less transverse 
tubercles abruptly rising from the rounded cost, similar to those occur- 
ring in the posterior rows; the intercostal furrows are very narrow, in 
diameter less than that of the ridges, and minutely punctate’or striato- 
punctate. Posterior face slightly channeled either side of the low, 
obtusely angular median ridge; postero-lateral margins forming right 
angles, and occupied by apparently small, closely arranged denticles. 
Pulp cavity ovate or sublenticular in section, situated in the posterior 
two-thirds of the spine, less than one-third the diameter of the spine a 
third the distance from the apex, but runuing out near the line of inser- 
tion, deeply channeling the postero-inferior margin. Basal portion rap- 
idly tapering to the proximal extremity, nearly straight in front and 
gradually rounded behind to the point, surface finely striato-punctate. 

The unique example of the elegant form above described was discov- 
ered by Dr. E. N. WHIPPLE, of Legrande, Iowa, to whom we are 
indebted for its possession. It represents a nearly entire fin-spine, per- 
haps an inch and a half of the distal extremity and one inch of the 
opposite end are broken off, but otherwise the specimen is in a remark- 
ably perfect state of preservation. Its great breadth along the oblique 
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line of insertion and the abrupt posterior deflection in the curvature of 
the cost, producing a frayed appearance in that portion of the poste- 
rior margin, bear close resemblance to the form which we have indicated 
under the name C. speciosus, from the same formation; the peculiar 
tuberculation of the costs and more robust proportions, however, serve 
to distinguish it from the last named form, while these and the above 
mentioned characters offer marked contrast to other forms from the 
American Carboniferous deposits. In general outline it closely resem- 
bles C. brevis, Ag., a form originally described by Professor AGASSIZ, 
trom the British Carboniferous limestone. Its differences, however, are 
obvious at a glance—the cost in C. brevis being far less numerous and 
not bifurcated, while the tubercles are distinctly marked with radiating 
carine. 

Position and locality: In the uppermost beds of the Kinderhook for- 
mation ; vicinity of Legrande, Marshall county, Lowa. 


CTENACANTHUS SCULPTUS, St. J. and W. 


Pl. XIV, Fig. 1. 

Fin-ray of medium size, anterior and posterior margins converging 
towards the apical extremity at the rate of one-fourth inch in three 
inches, slightly curved, line of insertion somewhat irregular and form- 
ing an angle of 35° to 40° with the posterior inclination of the spine. 
Lateral surfaces flattened and gradually converging to the rounded 
anterior margin, occupied by numerous, irregularly disposed. rarely 
bifurcated costz, which more or less regularly diminish in size poste- 
riorly ; intercostal spaces equally irregular, varying from half to the 
full diameter of the ridges, and longitudinally traversed by one to three 
delicate thread-like carine. The cost are elegantly ornamented with 
stellate-sculptured tubercles of variable shape and size in different 
parts, generally spaced by once or twice their diameter, but sometimes 
closely approximated; in the anterior portion of the spine, especially 
above, they generally occur as oblique or transverse protuberances, 
abruptly truncated above and sloping inferiorly, and along the anterior 
margin a slightly eccentric row of relatively large transverse tubercles 
occur, the bifurcations of which carry longitudinally elongated tubercles, 
similar to those occurring throughout the lower portion and in the pos- 
terior cost. Posterior face rather deeply channeled either side of the 
prominent median ridge, lateral angles prominent, subacute, with indi- 
cations of a row of small tubercles along the crest in the upper portion 
of the spine. Base apparently of moderate length, rounded at the 
extremity, and beautifully striated externally, the thread-like lines ter- 
minating above in the cost#, the intermediate ones continuous with 
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those occupying the intercostal furrows ; posterior face deeply excavated 
by the pulp cavity, which latter occupies above half the transverse dia- 
meter of the spine a third the distance from the apex, sublenticular in 
section. 

The above description is based upon a beautiful specimen discovered 
by Mr. WAcHSMUTH, which presents a nearly entire and well-preserved 
spine, above six inches in length. In general outline, and number of 
coste, it strikingly resembles C. formosus, Newb., a form occurring in a 
similar horizon, the Waverly formation of Ohio. But the cost in the 
present form bear distinctly sculptured tubercles, which do not appear 
as simple decussations, being quite isolated or separated by spaces des- 
titute of enamel, and extremely diverse in shape; also, the posterior 
face instead of being ‘flattened and slightly concave,” is distinctly cari- 
nated longitudinally. Asrepresented in the unique specimen described, 
it constitutes a remarkably well-defined and readily distinguishable 
form. 

Position and locality: In the lower fish-bed (No. 1) of the Upper 
Kinderhook beds; Burlington, Iowa. 


CTENACANTHUS VARIANS, St. J. and W. 
Pl. XIV, Fig. 2. 


Fin-spine of robust proportions, rapidly tapering from the broadly 
expanded basal line, elliptical in transverse section. Anterior margin 
rounded, nearly straight below, but gently arched above, lateral faces 
flattened posteriorly and gently rounded in front, and occupied by 
numerous longitudinal ridges, which more or less regularly diminish in 
size towards the posterior borders, where they are less than one-fourth 
the bulk of the anterior cost, that along the anterior margin being 
perceptibly stronger and frequently bifurcated descending towards the 
-basal line; intercostal spaces forming narrow and usually angular 
channels traversed by a line of minute puncte, in front very crowded, 
but more irregular in width behind, where they sometimes equal the 
diameter of the coste. The costw are ornamented by beautifully 
sculptured tubercles of diverse shape and variously disposed in different 
parts of the spine; in the front ridges they frequently form double, 
rarely triple, rows, which are separated by a faint depression, but still 
very irregular, the pairs of nearly circular tubercles often coalesce 
forming a single transverse tubercle, which latter is the prevailing, if 
not persistent, form in tbe posterior cost ; in appearance they gener- 
ally present a broad, gently convex, sometimes concave, inferior slope, 
sculptured by delicate ridges converging toward the apex, with a more 
or less well-defined transverse crest and abrupt descent above, spaced 
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by once or twice their diameter ; in the front ridges they are apparently 
smooth, possibly the result of wear, and in other parts both the trans- 
verse and round forms are associated on the same rib. It is exceedingly 
difficult to portray the minutia of details of the tuberculose ornamenta- 
tion here observed, except through the medium of illustrations, of which 
we have made such use as seems to meet the requirements of their iden- 
tification. The base appears massive in front, of moderate depth, rap- 
idly converging to the inferior extremity, deeply channeled posteriorly 
by the pulp cavity which occupies more than half the diameter of the 
middle portion of the spine, where it presents an elliptical transverse 
section. The posterior face is occupied by a strong median ridge slightly 
channeled on either side, and which becomes exceedingly prominent on 
reaching the middle of the spine; the postero-lateral angles are sharply 
defined for a short distance below the apex, where they are armed with 
a row of prominent, obtusely hooked deuticles, slightly compressed lat- 
erally and closely approximated, or separated by spaces less than their 
greatest diameter; lower, the posterior angles appear rounded and des- 
titute of denticles. 

The solitary example which we have examined of the present form, 
represents a spine probably seven inches in length, and, though broken 
and parts missing, sufficient remains, together with the perfect condi- 
tion of the superficial characters, to show its distinctive characters as 
contrasted with other forms. One feature not alluded to in the above 
description and which may be merely individual in its appearance, is 
the regular bifurcation of the costz along lines of growth corresponding 
to the line ofinsertion, and which is partially shown in the illustration, 
Pl. XIV, fig. 24. This feature is apparent in both faces, and in regard 
to the relative obliquity of these lines of growth and the present line of 
insertion, the observations on the growth of spines made in connection 
with C. speciosus, are equally applicable to the present form. In the 
specimen before us the anterior margin for two-thirds or more of its extent 
from the apex is quite smooth, apparently from wear, and for a short 
distance from the apex the lateral cost are equally smoothed from the 
same cause, the surface of the ridges, denuded of their tubercles, being 
delicately striated longitudinally. 

Compared with C. speciosus, with which it has in common the same 
general outline and similar style of tuberculose ornamentation, its dis- 
tinguishing peculiarities consist in its more robust proportions and 
greater lateral thickness, the double row of tubercles along the anterior 
ridges and the more prominent denticles arming the postero-lateral 
angles. 

Position and locality: The specimen described was discovered by 
Mr. GILES in the upper fish-bed of the Kinderhook formation ; piling 
river, near Burlington, Iowa. 
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CTENACANTHUS SPECIOSUS, St. J. and W. 


Pl. XIV, Fig. 3,4. 

The present form, as indicated by a large and nearly perfect fin-ray 
discovered by Mr. WACHSMU'LH, bears, in its rapidly tapering outline 
as seen from the side, much resemblance to C. spectabilis, perhaps even 
a stronger likeness to C. vavians, in the above and other respects. The 
anterior margin is gently arched and rounded, from which the lateral 
faces very gradually diverge in a slight curvature to the posterior mar- 
gin in the upper portion, but apparently very slightly converging in the 
lower part, as shown in the transverse section, which above is wedge- 
shaped and below long-elliptical, trnncated behind. Posterior face 
nearly plane near the apex, the median ridge gradually increasing in 
strength and quite prominent below, gently channeled either side and 
limited by the well-defined postero-lateral angles, which bear a row of 
low, broad, obtusely pointed denticles, spaced by once or twice their own 
diameter, and which are probably confined to the upper third of the spine. 
Line of insertion presenting a slight sigmoidal curvature, very oblique, 
the posterior limb being almost parallel with, or diverging at an angle 
of 5° to 10° from the anterior margin. Successive lines of growth, so 
to speak, of less and less obliquity the further removed from the pres- 
ent dorsal line, seem to show thatin the development of the spine acces- 
sions to its substance were more abundantly supplied to the dense 
anterior portion; hence the line of insertion, as exhibited in individuals 
of different stages of growth, would indicate various degrees of ineli- 
nation, a young spine occupying a relatively more erect position than is 
the case in the mature condition—a fact which is probably equally 
applicable to all ichthyodorulites of this class. The basal portion 
extends half way to the apex in the posterior margin, broadly rounded 
to the inferior extremity, exterior surface delicately punctate or striato- 
punctate, deeply excavated behind by the pulp cavity, which latter 
occupies the posterior two-thirds of the diameter of the spine above. 
The exposed portion of the spine is ornamented by the most exquisite 
and varied sculpturing; the anterior edge is occupied by a more or less 
eccentric ridge, slightly more bulky than the others, which rarely bifur- 
cates until nearing the basal line, and this is true of all longitudinal 
ridges occupying the body of the spine, which send off most frequent 
branches toward their bases in the expanded portion of the spine, where, 
in a mature individual, they number above eighty; very irregular in 
size and arrangement, closely crowded, separated by interspaces rarely 
half their diameter, the ridges present the appearance of minute decus- 
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sated cost, the narrow, transverse, vertically ridged tubercles resting 
in various directions and degrees of obliquity, generally abruptly 
descending and sometimes inbeveled above, more gently sloping in the 
lower side, usually sculptured with a few delicate vertical ridges, or 
often quite smooth, scalloped along the crest or deeply cleft, sometimes 
widely spaced, again separated by vertical spaces of scarcely more than 
their own diameter. Under an ordinary lens they present the most 
beautiful appearance, the varied details appearing in all parts and always 
associated with the transverse style of tuberculation. 

The collections contain several fragmentary specimens of the form 
described, indicating spines of various dimensions, of which the fine 
example, figured Pl. XIV, fig. 3a, was probably above eight inches in 
length. As above remarked, in general outline these spines resem. 
ble C. spectabilis and C. varians; from the former, however, it distinctly 
differs in ornamentation, and its laterally compressed and less robust 
figure equally distinguishes it from both the above named forms. In 
the details of ornamentation, as the form and sculpturing of the indi- 
vidual tubercles, it more closely resembles the latter form; but the 
double arrangement of tubercles, as well as the frequent tendency to 
become longitudinally elongated in the latter, afford ample distinctive 
features by which the form under consideration may be recognized. 

Position and locality: All authentic examples of the form at present 
known pertain to the lower icthyie bed of the Kinderhook formation ; 
Burlington, Iowa. 


CTENACANTHUS GRADOCOSTUS, St. J. and W. 


PL. XV. Fig. 2,3. 


Fin-ray moderately strong, long, gradually tapering towards the apex, 
gently curved, lenticular or long-elliptical in transverse section. Lateral 
faces flattened for half or two-thirds their posterior diameter, thence 
somewhat rapidly converging to the anterior margin, along which 
extends a narrow, compressed, or sometimes rounded ridge, usually 
smootb along the crest, but in some specimens possessing well-marked 
lateral prominences, and which are really connected forming singular 
transverse tubercles, the lateral wings of which are more or less cres- 
cent-shaped, with the convexity directed upward; the coste are promi- 
nent, more or less decreasing in size posteriorly, and beautifully wrought 
in apparently plain transverse tubercles throughout, though they are 
less distinct in the posterior than in the middle and anterior ridges, and 
separated by a space half to twice their diameter; the tubercles vary 
in shape from more or less obtuse prominences to narrow bands clasp- 


ing the Bee in variable degrees and directions of obliquity, and in all 
ai \ 
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the specimens examined presenting evidences of wear; intercostal spaces 
generllay less than the diameter of the coste, forming deep, narrow 
grooves. Posterior face forming an obtuse angle along the median 
ridge, either side of which is faintly channeled and coarsely striated 
longitudinally; posterolateral angles angularly rounded but well- 
defined, and apparently destitute of denticles throughout the greater 
length of the spine. Pulp cavity relatively large. Base unknown. 

A fragment of a spine from Quincy, indicating a specimen at least 
ten inches in length, Pl. XV, fig. 2,and a few very imperfect individuals 
from Louisa county, constitute the meagre material from which the 
above description is derived. The Quincy specimen, however, shows 
about two inches of the middle or lower portion of a finely preserved 
spine, which plainly exhibits the specific peculiarities of the form 
as compared with others from the same and other horizons. In the 
style of its tuberculose ornamentation it recalls C. Mayi, N. and W., 
from the same position, its long and gradually tapering outline and 
prominent posterior keel,as also the narrower cost, present characters 
which readily distinguish it from that species. In form and general 
proportions it also intimately resembles (C. Burlingtonensis; but the 
prominently keeled posterior face and the general tuberculcation of the 
cost, offer marked contrast with that form. 

Position and locality: In the fish bed of the Upper Burlington lime- 
stone; Quincy, Ill., Louisa Co., Ia. 


CTENACANTHUS BURLINGTONENSIS, St. J. and W. 
Pl. XV, Fig. 6,7. 

Fin-spines long, slender, slightly curved aud very gradually tapering, 
laterally compressed, lenticular in transverse section, truncated poste- 
riorly, where the thickness is about one-fifth the greatest diameter. 
Lateral faces gently convex and converging to the acute anterior edge, 
which is occupied by a single well-defined ridge bearing in places lat- 
erally compressed closely arranged stellate tubercles, but which in other 
parts have the appearance of lateral decussations, possibly due to the 
wearing down of the crest of the tuberculose ridge; lateral faees of a 
medium-sized specimen occupied by about fifteen prominent, rounded or 
flattened, rarely bifurcated costz, which very gradually diminish in size 
posteriorly until nearing the beveled border, in which the posterior 
ridges become obsolete descending and equal the anterior ones in size; 
the anterior costz also bear oblique, closely approximated tubercles, 
_ sculptured by radiating ridges, occurring on the third or fourth cost from 
the margin, the posterior ridges being destitute of ornamentation, except 
occasional traces of minute tubercles and the delicate longitudinal stria- 


VERTEBRATES. AQT 


tion; intercostal spaces varying from half to nearly the full diameter of the 
cost and striated similarly. Posterior faces gently depressed and 
rather coarsely striato-punctate, median carina forming a low, obtusely 
angular ridge, and laterally defined by the somewhat prominent, com- 
pressed postero-lateral angles, which are armed by moderately promi- 
nent, slightly hooked, laterally compressed denticles, which are regu- 
larly spaced in the same individual, but varying in the different speci- 
mens in the ratio of one to three, apparently more crowded below than 
near the extremity. Internal cavity of moderate size, transverse sec- 
tion as represented in the illustrations. Base unknown. 

The form here referred to occurs quite common, but unfortunately, 
the specimens are generally in an unsatisfactory state of preservation ; 
they indicate spines of six to eight inches or more in length, but it is 
seldom a specimen is found which exhibits the tuberculose ornamenta- 
tion, though the cost are well shown in nearly all. Compared with C. 
Keokuk, its nearest ally and representative species in the next succeed- 
ing formation, it is distinguishable by the perceptibly less curvature, 
more numerous or closely approximated denticles, and more compressed 
postero-lateral angles, the tubercles of the anterior ridge more com- 
pressed laterally, often thereby giving rise to a sharp serrated crest, 
and the relatively larger size of the tubercles of the first two or three 
cost on either side, the direction of their obliquity being apparently 
the opposite or from left to right. ‘The specimens figured (Pl. XV, fig. 
6, 7,) belong to the fine collection of Mr. SPRINGER. 

Position and locality: A common fine-spine in the fish-bed of the 
Upper Burlington limestone, at the various localities of its exposure in 
Louisa, Des Moines and Lee counties, Iowa; Quincy, and Henderson 
county, Illinois. 


CTENACANTHUS-KEOKUK, St. J. and W. 
Pl. XV, Fig. Ba b, ¢, d, 6. 

Fin-spines eight to ten inches, more or less, in length, gently arched 
and very gradually tapering, lateral faces flattened behind and beveled 
to the postero-lateral borders, very gradually converging towards the 
front and somewhat rapidly rounded on approaching the anterior edge, 
in transverse section long-elliptical, truncated posteriorly. Anterior 
rib moderately prominent and marked by somewhat tumid, radiate- 
sculptured tubercles, spaced by about their own diameter ; lateral cost 
twelve to sixteen in either face, equally prominent, rarely bifurcating 
descending and still more seldom implanted, very gradually and more 
or less irregularly diminishing in size posteriorly, in some examples the 
middle ridges most prominent, the posterior ridges terminating descend- 
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ing in the narrow, slightly beveled space along the posterior borders ; 
intercostal spaces usually equaling or slightly exceeding the diameter 
of the coste, faintly striato-punctate. The first pair of coste on either 
side the anterior ridge bear delicate, obliquely transverse tubercles, 
spaced by about twice their diameter, but sometimes connected by the 
thread-like lines descending from. the long inferior slope of the tuber- 
eles ; the succeeding ridges are smooth or faintly striated longitudinally, 
with the exception of the first and second-which are sparcely occupied 
by minute, irregularly spaced tubercles. Posterior face slightly chan- 
neled, median keel inconspicuous, postero-lateral margins forming prom- 
inent rounded angles above, less obtuse below, and bearing relatively 
strong, slightly hooked, sculptured denticles, separated by about twice 
their diameter, perhaps more widely spaced above. Pulp cavity nearly 
half the diameter of the spine in the middle, long-elliptical in section. 
Base unknown. 

The spines here referred to bear striking resemblance to the Upper 
Burlington form which we have described under the name C. Burling- 
tonensis, so strong is the likeness, indeed, that the majority of the imper- 
fect specimens of the two forms are scarcely distinguishable one from 
the other. The collection of Dr. WIILLIAMS contains several more or 
less perfect specimens of the present form, and the careful examination 
of this material seems to justify the disposition we have here made, in 
accordance with the apparent peculiarities enumerated in the observa- 
tions under C. Burlingtonensis. It is not improbable more complete 
material would show even more intimate relations between these spines, 
or differences such as the better to serve their characterization. 

Position and locality: Not uncommon, but generally in fragmentary 
condition, in the Keokuk fish-beds ; vicinity of Warsaw, Illinois ; Keo- 
kuk and Bentonsport, Iowa; Boonville and Le Grande, Missouri. 


CTENACANTHUS EXCAVATUS, St. J. and W. 


Pl. XV, Fig. 4-5. 

Fin-spine of moderate length, very strong, rapidly tapering, mode- 
rately curved, transverse section ovate, truncated posteriorly. Lateral 
faces gently arched behind and slightly converging to the posterior 
borders, rapidly rounded in front to the anterior margin, which is occu- 
pied by a strong broadly rounded ridge, apparently smooth along the 
crest with indications of transverse decussations or tubercles in the 
lateral margins. The lateral surfaces are covered by a few very promi- 
nent, decussated costz, spaced about their own diameter by deep 
intercostal grooves. Posterior face broad, more or less concave or 
deeply channeled, keel apparently inconspicuous, postero-lateral angles 
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relatively prominent with indications of strong, closely arranged denti- 
cles near the upper extremity. Pulp cavity, above, occupying about 
one-third the diameter of the spine, broadly ovate in section. Base 
unknown. 

We have had opportunity to examine only two imperfect specimens 
of the present species, but these exhibit such strongly marked peculiar- 
ities as to pre¢lude any hesitation in recognizing their specific distinct- 
ness. The specimens show respectively one and two inches of the upper 
extremity, in the one instance of a fairly preserved individual, the other 
or larger fragment being considerably abraded along the anterior ridge, 
which presents the appearance of a broadly rounded, perfectly smooth 
surface—the cost in the lateral faces also bear evidence of wear, which 
has nearly obliterated their decussated or tuberculose ornamentation, 
The smaller spine exhibits the superficial characters in a very satisfac- 
tory manner, though here some allowance must be made on account of 
wear, but to a much less extent than in the former case. The cost are 
very prominent, slightly inbeveled laterally and broadly rounded along 
the polished crest, which is crossed by-delicate thread-like ridges or 
decussations which terminate laterally in more prominent projections, 
and which cross the cost in varying degrees of obliquity or arched 
upward, three or four occurring in the space of one-tenth inch. 

In outline and general proportions, it resembles C. Mayi of the Upper 
Burlington limestone; it is, however, proportionately thicker, the cost 
narrower and more widely spaced. 

Position and locality: In the upper fish-beds of the Keokuk lime- 
stone; Bentonsport, lowa; La Grange, Missouri. 


CTENACANTHUS GEMMATUS, St. J. and W. 
Pl. XV, Fig. 9,10. 


Fin-ray long, gradually tapering, gently curved, lenticular in trans- 
verse section, abruptly truncated posteriorly, the posterior face nearly 
plane either side of the narrow median keel, meeting at the postero- 
lateral borders in a right angle. The lateral faces gradually converge 
in a slight convexity to the anterior margin, which presents a narrow, 
prominent, sharply rounded ridge, regularly crossed by beautifully 
sculptured tubercles, which meet in an obtuse angle along the crest, the 
swollen lateral extremities being gently directed downwards. Lateral 
cost sixteen, more or less, in either face, prominent, more or less 
regularly spaced by about their own diameter, very gradually, though 
somewhat irregularly, diminishing in size posteriorly, and ornamented 
with elegantly wrought stellate tubercles, which form in the anterior 
coste transverse or slightly oblique prominences, but less prominent 
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and more circumscribed in the posterior ridges, where they are more 
widely spaced. Pulp cavity elliptical in section, about one-third the 
lateral diameter of the body of the spine, and apparently extending 
to the line of insertion before appearing in the posterior face. Base of 
moderate length, strong, moderately excavated posteriorly, line of inser- 
tion forming an angle of about 45° with the posterior inclination of the 
spine. : 

The present form is recognized from a couple of fragments of spines 
in the collection of Mr. VAN HoRNE#, one of which shows about three 
inches of the inferior extremity of a mutilated specimen, the smaller 
fragments exhibiting a section from the middle region of the spine in 
a beautifully perfect state of preservation. Neither of these frag- 
mentary examples preserves any trace of denticles along the postero- 
lateral angles, though such probably existed, possibly confined to the 
upper extremity of the spine. 

In outline it bears intimate resemblance to C. gracillimus, N. and W., 
of the same horizon, its peculiar and generally distributed tuberculation 
constituting its chief distinguishing features... The latter, however, 
show a striking likeness to the Upper Burlington spines which we have 
noticed under the name C. gradocostus, trom which the present form 
differs in the relatively greater size and more elaborately sculptured 
tubercles of the anterior cost, and the flattened, faintly keeled poste- 
rior face. 

Position aud locality: In the upper beds of the St. Louis limestone ; 
Alton, Lllinois. 


CTENACANTHUS PUGIUNCULUS, St. J. and W. 


Pl. XXI, Fig. 9. 

Fin-spine long, nearly straight or but gently curved posteriorly, 
gradually tapering to the acute apex, suboval in transverse section. 
Lateral faces regularly and broadly rounded into the anterior margin, 
the longitudinal cost, of which there are nine or ten in either side, of 
uniform size and spaced by about their own diameter in front, but 
diminishing in size posteriorly and more closely approximated, decussa- 
ted, or those in front bearing more prominent, oblique tubercles, sepa- 
rated by vertical spaces equal to two or three times their diameter, the 
posterior ones less widely separated or more numerous, forming sharp, 
oblique ridges abruptly terminated above; the tubercles are apparently 
smooth and polished, and there appears to be much regularity in the 
direction of their obliquity, or ascending from the anterior to the poste- 
rior side, though probably subject to variation in the latter respects. 
Posterior face equal to the greatest lateral diameter, or nearly so, of the 
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spine, with a prominent sharp-crested median keel, moderately chan- 
neled either side, with obscure secondary longitudinal ridges, and faintly 
striated, bearing along the inner side of the postero-lateral angles, 
which latter are sharply defined, a row of irregularly developed, strag- 
ling, obtuse tubercles, whose apices culminate in a rounded rim which 
is in some instances obliquely directed downward and inward, perhaps 
more frequently in the opposite direction, and extending from the apex 
toa point at least below the middle. Base unknown. Pulp cavity, in 
the middle of the spine, less than half the greater diameter of the spine, 
in transverse section subcircular, or lateral diameter exceeding the 
antero-posterior diameter, posterior walls about half the thickness of 
that in front. Jength of spine at least three inches, lateral diameter 
between the postero-lateral angles near the middle of the spine .13 inch, 
or but slightly less than the antero-posterior diameter. 

The present form is described from a unique example of a nearly 
entire and well-preserved spine, but which is so imbedded in its matrix 
as to exhibit only the posterior face and the posterior portion of the 
lateral surfaces, except a section from the middle of the spine which 
shows the entire lateral surface and anterior margin. Towards the 
apex, the cost are more or less smoothly worn, and the tubercles in 
the posterior face are relatively larger than in the middle region below. 
The great lateral breadth of the spine, as compared with its antero- 
posterior diameter, the absence of a distinct angulation in the broadly 
rounded anterior margin, and the irregular development of posterior 
denticles, constitute the chief distinguishing features by which the pre- 
sent spine may be recognized from other forms of the genus to which it 
is here referred. 


Position and locality: Upper beds of the St. Louis limestone; St. 
Louis, Missouri. i 


CTENACANTAUS SIMILIS, St. J. and W. 


Pl. XV, Fig. 11 a, b, ¢, d- 

We here refer to a form apparently not uncommon in the Chester 
formation, but which is represented by imperfect specimens in the mate- 
ria] accessible to us. In general outline it is exceedingly like C. angu- 
latus, N. and W., a fin-spine described from the same horizon, being 
rigid or very slightly curved in outline. It is, however, apparently 
distinguishable from the above, with the original of which we have 
compared the present examples, by the more uniform and relatively 
stronger cost, of which there are also fewer, and the peculiar decussa- 
tion of the same, which latter recalls CO. gradocostus, or perhaps even 
more strikingly C. excavatus of the Keokuk formation. It is possible 
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these spines may prove to be specifically identical with C. angularis, 
representing certain conditions of preservation not apparent in the soli- 
tary example examined by Messrs. NEWBERRY and WORTHEN. 

Position and locality: In the lower fish-bed of the Chester lime- 
stone; Chester, Illinois. 


Genus ACONDYLACANTHUS, St. J. and W. 


Fin-rays long, gradually tapering, laterally compressed, and moder- 
ately curved posteriorly. Lateral faces longitudinally fluted, the cost 
being smooth and enameled, increasing by occasional bifurcation, per- 
haps more rarely by implantation. Posterior face uniformly excavated 
longitudinally, apparently without median keel; posterolateral angles 
bearing a row of downward hooked denticles, which extend in the 
majority of species well towards the base. Pulp cavity occupying the 
posterior half or more of the spine. Base unknown. 

Regarding the generic identity of the Carboniferous ichthyodorulites 
heretofore referred to Leptacanthus, Agassiz, expressions of doubt have 
from time to time been made by investigators who have had to deal 
with these remains. The genus Leptacanthus was based upon spines 
occurring in the Jurassic formations of Europe, the oldest representa- 
tive, as originally determined by Professr AGASSIZ, belonging to the 
Tias. Subsequently Professor AGASSIz identified certain Carboniferous 
fin-spines with the genus, and other authors, at a later date, have 
extended the list of species of the same period, however, in every case 
pointing out the difficulties in the way of determining the real affinities 
of these earlier forms, and the necessity of their provisional reference 
to the Mesozoic genus. There is one exception, that of Col. Roman- 
OWSKY, who, in an interesting paper on the fossil-fishes of the Lower 
Carboniferous deposits of Russia, describes a fin-spine which is appa- 
rently generically identical with the Carboniferous so-called Leptacanthi, 
and which he has named Cladodus tenuistriatus, inferring their generic 
identity with Cladodus from the circumstance that the spines are asso- 
ciated with the remains of the dentition of that genus. The ichthyo- 
dorulites for which Professor AGASSIZ proposed the generic term 
Cladacanthus in the lists of new forms appended to the Poissons Fossiles, 
Ill, are cited from the British mountain limestone, but of which we 
have failed to gain any definite knowledge. I am aware, however, that 
Professor AGASSIZ was strongly inclined to regard the spines to which 
he gave the name Ctenacanthus as probably belonging to the fishes 
which bore the teeth called Cladodus. The latter inference was prob- 
ably based upon as extensive data as was the case in that of the Russian 
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fossils, and of the same kind; it is apparent, therefore, in the present 
state of our knowledge of the facts, that it is matter of individual 
opinion merely, and that we must seek a fuller acquaintance with facts 
to be derived only in the field where we may carefully note the occur- 
rence and association of these fragmentary remains, before we can hope 
to satisfy ourselves in regard to their generic and specific identity. 
Although in several instances our American collections have been made 
with the utmost care, in the hope of securing every fact that might 
throw the least light on the aftinities of the remains associated in the 
same beds, our data do not furnish unequivocal evidence by which the 
generic identity of fin-spines and teeth may be determined. Many sug- 
gestions may be derived from the study of this splendid material; but 
where suggestions are so conflicting their reliability is questionable. 

In relation to the identity of the Carboniferous spines under consid- 
eration with the Mesozoic Leptacanthi, judging from the descriptions of 
Professor AGASSIZ and the illustrations accompanying the Poissons 
Fossiles, there is apparent in the distinctive features of the more ancient 
spines the uniform deep groove of the posterior face, the Liassic Lepta- 
canthus being nearly plane across the posterior face; the costation is 
apparently very similar in the spines from the widely removed geologi- 
cal positions, and the denticulation of the posterior borders is equally 
similar. 

The genus embraces the following described species, all of which per- 
tain to the Carboniferous period: Leptacanthus junceus, McCoy, L. Jen- 
kinsoni, McCoy, Cladodus tenuwistriatus, Romanowsky, Leptacanthus 
occidentalis, N. and W. 


ACONDYLACANTHUS GRACILIS, St. J. and W. 


Pl. XVI, Fig. 8-11. 


Fin-spines of small or medium size, probably attaining the length of 
four or five inches, laterally compressed or sublenticular in transverse 
section, gradually tapering in the lower and middle portions, but rap- 
idly converging near the apex, which forms an acute point. Lateral 
faces gently arched, flattened posterior to the middle, and regularly 
converging in front to the more or less sharply rounded anterior mar- 
gin, and occupied by a few, about ten, relatively strong, irregular coste, 
which increase by infrequent bifurcation descending, the anterior ridge 
sending off more frequent branches near the apical extremity, and quite 
regularly spaced by narrow, shallow intercostal furrows; the cost are 
low and flattened or gently rounded along the crest, and generally more 
delicate along the posterior border, though their development varies 
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considerably in different parts of the spine. Posterior face apparently 
uniformly though moderately channeled, irregularly striated or pune- 
tate, and bordered by relatively strong, prominent, obtusely rounded 
postero-lateral ‘angles, which bear prominent, acutely pointed, hooked 
denticles, separated by about their own diameter in the upper portion 
of the spine, but becoming smaller and more widely spaced below, and 
probably extending well towards the base. Pulp cavity ovate in trans- 
verse section, about one-third the lateral diameter of the body of the 
spine. Base unknown. 


The collections of Messrs. SPRINGER, WACHSMUTH and GILES con- 
tain several imperfect specimens of the form above described, all of 
which show the upper extremity, and one large specimen, belonging to 
the collection of Mr. SPRINGER, indicating a spine probably four or 
five inches in length when entire, exhibits the smooth, enameled costx 
in a perfect state of preservation. It is apparently referable to the 
same generic group as the spines which we have described from the 
Keokuk formation under the name A. cequicostatus. It differs from the 
Keokuk form in the more irregularly developed cost, proportionately 
stronger, and more numerous denticles along the postero-lateral angles, 
less deeply excavated posterior face, and more strongly curved outline. 

Position and locality : Not uncommon in the lower fish-bed, and appa- 
rently the same form occurs in the upper fish-bed, of the Kinderhook 
formation; Burlington, Iowa. 


ACONDYLACANTHUS AEQUICOSTATUS, St. J. and W. 


Pl. XVI, Fig. 12, 13. 


Fin-spine long, gradually tapering to the apex, and gently curved, 
transverse section lenticular, truncated behind. Lateral faces flattened 
or faintly convex in the posterior half, more rapidly converging to the 
anterior margin, which is occupied by a prominent, sharply rounded 
ridge, similar to the coste covering the body of the spine, of which 
latter there are ten to sixteen, more or less, in either face, quite uniform 
in size, rarely bifureating descending, and closely arranged, the inter- 
costal spaces narrow, or generally less than half the diameter of the 
ridges, except sometimes along the anterior border the occurrence of a 
broader groove above the bifurcation of the anterior ridge. Posterior 
face deeply excavated, postero-lateral angles prominent and sharply 
rounded, bearing along their inner edges a row of depressed, hooked 
denticles, spaced by about or little more than their own diameter, and 
apparently extending at least half the distance from the apex towards 
the base. Internal cavity subelliptical in section, about half the lateral 
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diameter of the body of the spine. Spines attain the length of eight 
to ten inches. Base uuknown. 

Intimately related to A. occidentalis, (N. and W. sp.) of the St. Louis 
limestone, the present form is distinguished from that species by its 
laterally more compressed figure, the perceptibly narrower and more 
numerous cost, less erect and more widely spaced denticles along the 
postero-lateral angles. Comparatively few specimens have been iden- 
tified from collections made by Prof. WORTHEN, and these are imperfect 
from accident, though sufficient to show their distinctive features. 
Much worn examples of Ctenacanthus Keokuk, from the\same horizon, 
bear some resemblance to this form; but they are readily recognizable 
by the wider intercostal spaces, and the median keel of the posterior 
face. 


Position and locality: Not common in the Keokuk limestone; Warsaw, 
Illinois. : 


Grnus ASTEROPTYCHIUS, Agassiz. 


ASTEROPTYCHIUS VETUSTUS, St. J. and W. 
Pl. XVI, Fig. 1. 


A fragment of a small spine, showing less than an inch of the upper 
extremity, appears to be the earliest representative of the genus Aster- 
optychius found in our Carboniferous formations. Though imperfect 
from wear, it differs so unmistakably from its associates in the same 
horizon, that, taking into consideration its general features, we have 
little doubt as to its identity with the above genus. 

The spine is long, narrow, or very gradually tapering and moderately 
curved, thick, and probably subtriangular in transverse section. Late- 
ral faces gently arched and rapidly converging to the obtusely rounded 
anterior margin, occupied by at least three narrow, prominent, widely 
spaced cost, the posterior one abruptly beveled to the postero-lateral 
angles, the cost apparently more crowded posteriorly than in front; 
intercostal spaces varying from the same to twice the diameter of the 
ridges, and longitudinally marked by one or two thread like strive, but 
without any trace of intercostal tubercles. Posterior face faintly 
depressed, the channeled area relatively narrower, median keel appa- 
rently obsolete ; postero-lateral angles moderately prominent, obtusely 
rounded, armed with relatively large, laterally compressed denticles,. 
spaced by little more than their greatest diameter. Pulp cavity com- 
. paratively large, equaling half the lateral diameter of the spine, poste- 
rior wall very thin. Base unknown. 

We have thus far examined only the unique example described, so 
that we have no means of determining the character and extent of indi- 
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vidual variation ; but it presents distinctive characteristics by which it 
may be easily distinguished from other forms of the genus occurring in 
our Carboniferous deposits. It is perhaps most intimately allied to the 
form which we have described under the name A. Keokuk, with which it 
corresponds in the number of coste and the more or less nearly obsolete 
condition of the posterior keel; but the lateral angles are more promi- 
nent, the posterior face more deeply channeled, and the general outline 
less rapidly tapering. 

Position and locality: In the lower fish-bed of the Kinderhook forma- 
tion; Burlington, Iowa. 


ASTEROPTYCHIUS KEOKUK, St. J. and W. 
Pl. XVI, Fig. 2. 


A fragment of fin-spine, showing the upper extremity of a worn speci- 
men apparently referable to Asteroptychius, presents the following char- 
acters: Spine strong, slightly curved in outline and gradually tapering, 
subtriangular in transverse section ; lateral faces moderately arched and 
rapidly converging to the more or less sharply rounded anterior edge, 
and occupied by relatively narrow, widely spaced cost, of which there 
are three or four in the specimen before us, the lateral surfaces beveled 
to the inconspicuous postero-lateral angles, posterior face faintly chan- 
neled on either side of the low, or nearly obsolete, median keel. In the 
imperfect condition of the spine the intercostal spaces preserve no trace 
of tubercles, appearing roughened and coarsely striated longitudinally, 
and from the same cause the character of the denticles of the postero- 
lateral angles cannot be determined. The pulp cavity is large, occupy- 
iug balf the lateral diameter of the spine. The specimen was probably 
at least three inches in length, and perhaps .15 inch in breadth one inch 
from the apex. 

The specimen described above, however imperfect its state of preser- 
vation, is unmistakably distinct from the associated forms in the same 
deposit, while it differs from A. St. Ludovici in the rarer costation of 
the lateral faces, and from the Chester form, A. tenuis, by its apparent 
shorter, more robust and rapidly tapering outline. The intercostal 
spaces are relatively broader and deeper than in A. trianguluris, N. and 
W., of the Upper Burlington limestone, with which it is closely allied 

in form. 
Position and locality: are in the Keokuk fish-bed; Warsaw, IIli- 
nois. 
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ASTEROPTYCHIUS St. Lupovict, St. J. and W. 


Pl. XVI, Fig. 3,4. 


Spines of medium size, moderately strong, slightly curved backward, 
very gradually tapering to the distal extremity, near which the opposite 
margins more rapidly converge, transverse section sublenticular, form- 
ing an acute angle in front, lateral faces gently arched and slightly 
converging to the abruptly truncated posterior margin. The anterior 
marginal carina rounded, prominent, and similar to the longitudinal 
carine which occupy the body of the spine, from which it is separated 
for the greater length of the spine by a plane space of variable width, 
but towards the extremity the cost are more crowded and uniformly 
spaced by about their own diameter; in the middle and lower part the 
intercostal spaces are of variable width, generally narrower and more 
uniform in the posterior half, and often equal to more than twice the 
diameter of the coste in the anterior half, and delicately striated longi- 
tudinally ; the broad space on either side of the anterior margin is gen- 
erally occupied by irregularly disposed minute tubercles, which also 
occur sparsely in the second and third furrows from the margin, but 
these do not appear invariably, being absent in some specimens. The 
lateral coste rarely bifurcate descending, generally near the apex, 
enlarging below. Posterior margin traversed by a well-defined median 
ridge throughout its greater length, but less prominent above, gently 
depressed on either side and finely striated longitudinally. Postero-lat- 
eral angles marked by more or less closely arranged and hooked, 
laterally compressed denticles, those near the distal extremity being 
perceptibly stronger, more closely approximated and more strongly 
hooked downward, while the central and lower denticles are more erect 
with their apices directed upward; the transition in the reversed direc- 
tion of the apices of the denticles appears quite suddenly, the inter- 
mediate denticle of the upper series being more obtusely pointed, the 
same as is the case with that of the lower series, where they are per- 
haps generally less uniform in shape. Pulp cavity oval in transverse 
section, occupying half or more the diameter of the spine in the central 
portion, but relatively greatly reduced in the upper part, restricted to 
the posterior half. Base unknown. 

The collections afford several examples of this elegant ichthyodorulite, 
but they are generally quite fragmentary, the individuals figured being 
the most perfect we have met with. From the examination of this 
material, it would appear that these spines present considerable 
individual variability, such as the variable spacing of the longitudinal 
coste as also the denticles along the postero-lateral angles, and the 
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- absence of the tubercles in the anterior channels, which latter may be 
due to accident. But, on the whole, it is a well-marked form, any frag- 
ment showing a complete transverse section and the superficial orna- 
mentation being sufficient for its identification. 

Compared with A. triangularis, N. and W., of the Upper Burlington 
limestone, its more slender proportions are sufficient to distinguish it 
from that form, It bears asomewhat intimate general likeness to A. 
ornatus, Ag., and A. semiornatus, McCoy, of the Irish Carboniferous 
limestone, but may be recognized by its more slender proportions and 
the downward direction of the denticles in the upper portion of the 
spine. 

The plainer examples of. the present form present also marked resem- 
blance to the form from the Chester limestone which we have designated 
under the name Asteroptychius ? tenuis; the more closely approximated 
cost and the reversed direction of the posterior denticles are sufficient 
to enable its recognition. 

It seems not improbable that the reversion in the direction of the two 
series of denticles in the postero-lateral angles, as shown in the present 
species, may constitute a generic feature; but as the majority of speci- 
mens only show the upper portion of the spine, it is very rare that this 
peculiarity is observable. : 

Position and locality : Upper beds of the St. Louis limestone; Alton, 
Illinois, and St. Louis, Missouri. 


ASTEROPTYCHIUS? TENUIS, St. J. and W. 
S. XVI, Fig. 5,6. 


Spine of medium size, nearly straight or very slightly curved back- 
ward, and very gradually tapering from base to apex, transverse section 
subovate. Anterior angle formed by a simple rounded ridge, postero- 
lateral angles less acute, with traces of numerous minute denticles sepa- 

.tated by aspace above twice their vertical diameter in the middle portion 
of the spine; lateral faces slightly arched and beautifully fluted, with 
seven, more or less, smooth low rounded, parallel, enameled cost, sepa- 
rated by a shallow depression of somewhat irregular breadth, about 
twice the diameter of the ridges in the middle, but more erowded 
towards either margin, the interspaces delicately striated or striato- 
punctate vertically. Posterior face abruptly truncated, transverse dia- 
meter about two-thirds that of the lateral faces, median keel somewhat 
prominent, forming a subacute angle, bordered by wide, gently exca- 
vated spaces, which are striated in the same manner as the interspaces 
between the lateral cost. Pulp cavity ovate in transverse section, 
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occupying about half the antero-posterior diameter of the spine midway 
between the extremities, but proportionately much smaller towards the 
apex, lateral and posterior walls about the same thickness. Base or 
inserted portion unknown. 

The form indicated above is known by a somewhat imperfect speci- 
men, both extremities being broken away and distorted along the one 
side of the posterior face, but which clearly exhibits the superficial 
characters and thereby its distinguishing features as compared with 
other forms. From previously described ichthyodorulites from American 
formations, which have been referred to this group, it obviously differs 
widely. Apparently intimately allied to the Coal Measure form, A. bel- 
lulus, the crowded condition of the cost along the anterior margin on 
either side at once affords a distinguishing feature in contrast with that 
form. The apparent absence of intercostal tubercles renders its iden- 
tity with the present group open to a doubt, but the arrangement of the 
cost and the intervening spaces indicate its intimate relationship with 
the forms referred to this genus. 

Position and locality: In the upper division of the Chester lime- 
stone; Carroll’s place, Pope county, Illinois. 


ASTEROPTYCHIUS BELLULUS, St. J. and W. 
Pl. XVI, Fig. 7. 

A fragment of a small spine from the horizon of coal No. 5, referable 
to the above genus, is characterized by its somewhat stout proportions, 
gradually tapering from base to apex, and very slightly curved outline 
viewed from the side, transverse section subtriangular with curvilinear 
lateral faces. Anterior margin forming an acute angle traversed by a 
relatively strong, rounded enameled keel, similar to the longitudinal 
ridges which occupy the body of the spine, from which it is separated 
by a broad, shallow space about equal to that occupied by two of the 
lateral ridges ; of the latter there are seven or eight in either face, grad- 
ually becoming smaller towards the posterior angles, in diameter about 
equal to the intervening grooves, and rarely interrupted by faint nodes; 
intercostal spaces delicately striato-punctate, which extends into the 
base as also in the posterior face, with rarely occurring, minute tubercles. 
The posterior face is mutilated by pressure, but it is apparently gently 
concave or laterally grooved, with obtusely angular postero-lateral 
edges, forming a thin posterior wall to the pulp cavity, which oveupies 
about half the bulk of the spine at the middle, and subovate in trans- 
verse section. ‘The line of insertion, as shown in this imperfect speci- 
men, was apparently very oblique, indicating the posterior inclination 
of the spine at an angle of about 30°. The specimen was probably at 
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least one and three-fourths inches in length, near .20 inch in greatest 
diameter, and about .14 at the thickest part near the base. 

This pretty little ichthyodorulite bears a striking likeness to Asterop- 
tychius ? tenuis, of the Chester limestone, but is distinguished by its 
apparent shorter and stouter proportions and more closely approxima- 
ted costz, and the broad plane space either side the anterior margin. 
The intercostal tubercles occur very sparsely; in the fragment described 
there are traces of only two or three nodes in the first and second spaces 
from the anterior border. 


Position and locality: Discovered by ALEX. BUTTERS, in the roof 
shales of coal No. 5, Coal Measures; Carlinville, Illinois. Also in the 
Lower Coal Measures near Fort Dodge, Iowa. 


Genus GEISACANTHUS, St. J. and W. 


Ichthyodorulite more or less curved posteriorly ; anterior angle occu- 
pied by a simple raised border or keel; lateral faces ornamented with 
tubercles arranged in parallel longitudinal rows; anterior keel and 
tubercles enveloped in a polished enamel-like layer. Posterior face 
longitudinally keeled. 

The spines under consideration bear striking resemblance to peculiar 
ichthyodorulites found in the Triassic of Europe, to which Professor 
AGASSIZ applied the name Vemacanthus, indicating two species from the 
“bone-bed” vicinity of Bristol, England. But the American forms 
may be distinguished by the apparent absence of hooked denticles along 
the postero lateral angles. Besides, when we recall the faunal associa- 
tion of the Triassic Nemacanthi, as compared with that of the present 
form, it seems hardly probable they appertain to one and the same 
genus, since the ichthyic assemblage in the two respective geological 
formations bears in no instance generic identity among the class to 
which these spines belong. Our data is too meagre to warrant even a 
conjecture as to the probable specific identity of these spines with other 
imperishable remains of the class described from the same geological 
position. The typicalexamples belong to the Chester and St. Louis for- 
mations, or upper members of the Lower Carboniferous. 


GEISACANTHUS STELLATUS, St. J. and W. 


Pl. XXI, Fig. 10. 


Fin-spine of small size, very slightly curved, gradually tapering to the 


apex. Anterior ridge relatively small, sharply rounded along the edge, 
laterally compressed, and marked by delicate, impressed, oblique striz, 
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Lateral faces moderately convex, gently compressed posteriorly, more 
rapidly converging in front, and ornamented with rather coarsely sculp- 
tured stellate tubercles, which are arranged in closely approximated 
longitudinal rows and irregular. oblique order ascending from the ante- 
rior to the posterior border, with faint intervening sulci, and vertically 
spaced by two to four times their diameter ; the tubercles present con- 
siderable variation in sculpturing, their apices are obtusely acuminate 
and directed toward the base, perceptably diminishing in size posteriorly, 
though not regularly, small tubercles being interspersed with the 
larger ones in the anterior portion of the spine. Intercostal spaces 
marked with delicate impressed strie. Posterior face about two-thirds 
the breadth of the spine in its thickest part, prominently keeled, faintly 
depressed laterally and distinctly defined in the obtuse postero-lateral 
augles. Internal cavity about half the diameter of the body, similar in 
section, posterior walls very thin, and probably opening below the dor- 
sal line, deeply excavating the posterior face of the base. Base strong, 
deeply inserted, tapering to the obtusely pointed inferior extremity, 
dorsal line indicatiug a posterior inclination of about 45°. 

The only specimen of the above species which we have examined, 
represents a nearly entire spine about two and a half inches in length. 
The thin walls of the posterior face have been crushed in along the 
lower portion of the spine, showing the extent of the internal cavity ; 
otherwise the state of preservation of the specimen clearly exhibits its 
generic identity and specific peculiarities. In general outline and size 
it is very like G, bullatus of the Chester formation; but the anterior 
keel is less broadly rounded in front, and the tubercles are far less 
crowded vertically, while their coarse radiating ridges offer marked 
contrast to the smooth or faintly sculptured tubercles of the Chester 
form. 

Position and locality: Upper beds of the St. Louis limestone; St. 
Louis, Missouri. 


GEISACANTHUS BULLATUS, St. J. and W. 
Pl. XVM, Fig. 3,4. 


An imperfect specimen, indicating a spine probably at least two 
inches in length, but broken away at either extremity and otherwise 
mutilated, so that onlya small part of the specimen preserves the super- 
ficial characters by which its generic peculiarities have been recognized, 
affords the following specific features: Spine strong, somewhat rapidly 
tapering towards the apex, transverse section subtriangular or conical, 
thickness about half the antero-posterior diameter. Anterior edge 
gently arched and traversed by a prominent, rounded and laterally 
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inbeveled keel; lateral surfaces moderately arched transversely, occu- 
pied by five or more longitudinal rows of rather strong, closely approxi- 
mated tubercles, which are arranged in such order as to form diagonal 
rows in either direction, those along the postero-lateral angles being 
slightly smaller and apparently more conical. Posterior face abruptly 
truneated and longitudinally channeled by a rather deep, angular 
depression. Pulp cavity confined to the posterior half of the spine in 
the middle, compressed, oval in transverse section. Base deeply 
imbedded, pointed, dorsal line indicating posterior inclination of spine 
equal to 20°. 

The characters above noticed are clearly shown, notwithstanding the 
imperfect condition of the unique example. The surface ornamenta- 
tion has been obliterated with the exception of a small area, in which the 
bases of the tubercles are distinctly shown, besides a few apparently 
worn tubercles, which present faint traces of vertical or radiating sulci. 
The tubercles forming the row adjacent to the postero-lateral angles 
are slightly compressed laterally, but not hooked. A section obtained 
by breaking the specimen across the middle indicates a rather deep, 
angular depression in the posterior face, with slightly convex sides 
rounding into postero-lateral angles. Whether the channeled condition 
of the posterior face is due to the imperfect or mutilated state of the 
specimen, we have not béen able to determine; but the strongly keeled 
condition of the St. Louis species, G. stellatus, would seem to indicate 
that such is probably the case, and that the thin posterior walls have 
been forced in upon the pulp cavity by pressure. 


Position and locality: Lower division of the Chester limestone ; 
Fountain Bluff, Jackson county, Illinois. 


Genus ANACLITACANTHUS, St. J. and W. 


A fragment of a large dorsal spine, obtained by Mr. WACHSMUTH 
from the Upper Burlington fish-bed, presents anomalous characters 
which seem to indicate generic relationship with none of the several 
ichthyodorulites with which it is associated. Unfortunately the speci- 
men is imperfect, bearing evidence of distortion from pressure by which 
parts of the spine are so thrown out of place as to render the determi- 
nation of the section and entire outline exceedingly difficult, if not 
wholly unsatisfactory. Apparently, so far as it is possible to ascertain, 
both sides present quite the same appearance, from which fact it is 
inferred that the fragment before us may be relied upon for such char- 
acteristic features as have not been destroyed by mechanical attrition 
and pressure. Towards the lower extremity the spine has been tfrac- 
tured across, and the anterior edge so folded under and broken as to 
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appear displaced, as shown in the figure, Pl. XVI, fig. 14 a; the upper 
half, however, apparently shows nearly a perfect transverse section, 
as determined by breaking the specimen in several places, by which 
means we have been enabled to make out the following general char- 
acteristics : 

Fin-spine recumbent if not imbedded along its entire inferior extent, 
laterally compressed, subovate in transverse section ; basal or imbedded 
portion of greater or less depth, anteriorly produced beyond the limit 
of the antero-inferior shoulder of the exposed body, thick, and coarsely 
osseous in structure; exposed body of the spine constricted along the 
line of union with the base, lateral faces converging to the more or less 
obtusely rounded anterior margin, and longitudinally costate. Internal 
cavity ? 


ANACLITACANTHUS SEMICOSTATUS, St. J. and W. 


Pl. XVI, Fig. 14. 


The base of the spine nearly equals the greatest transverse diameter 
of the exposed portion, nearly as thick as it is deep and broadly rounded 
along the lower edge, the striated appearance of the surface being pro- 
duced by the coarse, fibrous structure, the strie diverging inferiorly from 
the basal or insertion line; the crown or exposed body gradually rises 
from the antero-inferior point into a long, elevated, obtusely rounded 
ridge from which the sides gradually diverge, probably gently convex, to 
the sharply constricted or inbeveled margin along the line of insertion, 
presenting in connection with the base a subelliptic or long-ovate trans- 
verse section ; the lateral faces are covered with numerous bifurcating 
cost, which are larger and more or less irregularly disposed in the 
middle and anterior portion, gradually diminishing in size posteriorly 
and apparently more regular and parallel with the basal Jine, generally 
smooth, but with occasional traces of minute pectination ; intercostal 
spaces moderately deep, of variable width, probably averaging half the 
diameter of the costz. 


The specimen described exhibits about two thirds of the entire length, 
indicating a spine of at least six inches in length. The peculiar and 
anomalous feature is the great extent of the inserted base, which prob- 
ably extended nearly if not quite to the tip, and the semi-costation. 
The cost are very irregular in the middle and front portion of the 
spine, often extremely roughened, but in the imperfect state of preser- 
vation it is difficult to assign the cause of this appearance, though it is 
apparently indicative of tuberculation; indeed the obscure traces of 
pectiuation would seem to corroborate this last inference. There is no 
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trace of an internal cavity, nor of segmentation, but the basal portion 
is exceedingly coarsely fibrous in structure. 

Position and locality: In the fish-bed of the Upper Burlington lime- 
stone; Burlington, Iowa. 


Genus BYTHIACANTHUS, St. J. and W. 


Fin-spines deeply imbedded, laterally more or less compressed, 
exposed portion relatively limited and but moderately produced verti- 
eally, but extending along the back in a recumbent position; line of 
insertion very oblique and more or less coextensixe with the anterior 
margin, which latter is arched posteriorly, terminating in an obtuse, 
beak-like apex; lateral surfaces marked by more or less prominent, 
conical, vertically striated tubercles, arranged in more or less regular 
rows which obliquely descend from the anterior margin to the inferior 
border, increasing below by implanation. Posterior face relatively low 
and vertically keeled. Pulp cavity forming a deep channel in the post- 
erior side of the base and extending to the angle formed by the junction 
of the posterior face with the shaft or base, possibly penetrating the 
body of the spine towards the apex. 

The recumbent position of the exposed part of the ichthyodorulite 
forms a striking feature of the forms for which we have proposed the 
above generic designation, and which in connection with the associate 
characters as described above present an ensemble of characteristics 
which readily serve to distinguish it from allied genera. The species 
thus far determined pertain to the Lower Carboniferous, probably 
both belonging to the St. Louis limestone, that described in the present 
work uuder the name By. Van Hornei, and a similar form mentioned 
by Dr. LEtpy from the Lower Carboniferous of Tennessee under the 
term Astracanthus siderius. 

The affinities of these ichthyodorulites with the Mesozoic Astracanthi 
are made to appear more remote by the examination of the fine example 
representing the species first referred to above than was the case with 
the imperfect specimen possessed by Dr. LErpy, from which the real 
form of the spine could not be determined. There are points of resem- 
blance between these spines and the form described by Prof. AGASSIZ 
under the name Ctenacanthus brevis, from the Carboniferous limestone 
of England, a very recumbent form with vertically striated tubercles; 
but the latter are apparently disposed in rows parallel with the anterior 
margin instead of descending obliquely to the inferior border as in the 
present examples. 
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BYTHIACANTHUS VAN HORNEI, St. J. and W. 


Pl. XVII, Fig. 1. 

Fin-spines large, exposed portion massive, subelliptical in section, 
basal line nearly corresponding to the anterior margin, presenting as 
seen from the side a long elliptical figure, obliquely truncated behind 
by the low, prominently keeled posterior face, which scarcely equals in 
hight the greatest transverse diameter of the exposed portion of the 
spine. Lateral faces very slightly convex and gradually converging to 
the rounded anterior margin, which is smooth from wear above, and 
terminated in an obtuse beak; tubercles arranged in more or less regu- 
lar rows obliquely descending from the anterior edgein aslight forward 
curvature to the basal line, probably multiplying by implantation, the 
interspaces narrow, faintly depressed and irregularly striato-punctate, 
in amature specimen there being about fifteen such rows diverging 
from the anterior border and twenty to twenty-five along the inferior 
border ; the tubercles are large, conical, slightly compressed laterally, 
or eccentric, with more or less distinct trenchant edges, rising from a 
broad base, and beautifully sculptured by fine radiating ridges which 
abruptly terminate below in a faint constriction below which the broad 
base expands to the body of the spine. The posterior face, as pre- 
viously remarked, is very low and strongly keeled, the lateral surfaces 
gently concave and coarsely striato-punctate in the same manner as the 
interspaces in the lateral faces; along the crest of the median keel near 
the apex occur obscure traces of what appear to have been denticles, 
but this denticulate appearance may be the result of accident. Base 
constituting more than two-thirds the bulk of the spine, line of inser- 
tion distinctly marked by the termination of the tuberculose surface, 
below which it is gently compressed, long-ellipticalin transverse section, 
anterior margin rounded and broadly curved inferiorly to the obtusely 
rounded extremity, posterior face deeply excavated by the pulp cavity, 
which latter apparently terminates at the junction of the posterior face 
with the line of insertion, exterior surface of the base coarsely and 
irregularly striato-punctate. 

The remarkable form above noticed is represented by a unique and 
quite perfect example, which was discovered by Mr. VAN Horns, to 
whom we have dedicated the species. We are aware of but a single 
other allied species, that described by Dr. LEIDY under the name Aste- 
racanthus siderius, (Dr. Joseph Leidy, 1875, Ext. Vert. Fauna, p. 313, 
Pl. XXXII, f. 59,) purporting to have been derived from the Lower Car- 
boniferous deposits near Glasgow, Tennessee, and possibly belonging to 
the St. Lonis division of the group. There seems to be no question as 
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to the generic identity of these two individuals, and their specific rela- 
tionship is doubtless most intimate. However, the form under consider- 
ation appears to be especially distinguished, as compared with that 
cited above, by its relatively broader base, the striation of which is pos- 
teriorly deflected instead of being nearly parallel with the anterior edge 
as represented in the Tennessee specimen, the tubercles are relatively 
smaller and more numerous, with distinct cutting edges, and more finely 
striated vertically, their apices being directed upward, though trunca- 
ted from wear, as mentioned in the description of B. siderius. 

Position and locality: In the upper beds of the St. Louis formation ; 
Alton, Illinois. 


GENUS GLYMMATACANTHUS, St. J. and W. 


Fin-ray apparently vertically elongated and posteriorly arched, late- 
rally compressed, the lateral faces converging to the more or less sharply 
rounded anterior margin, and occupied by stellate or vertically striated 
tubercles, arranged in longitudinal rows more or less nearly parallel 
with the anterior edge, but increasing by implantation below, and often 
disposed in irregular transverse or oblique rows. Posterior face and 
base unknown. Pulp cavity posterior occupying half, more or less, of 
the transverse diameter of the spine. 

The solitary fragment of ichthyodorulite affording the above diagnosis, 
would doubtless be regarded as probably referable to the J/esozoic genus 
recognized by Prof. AGASSIZ under the name Asteracanthus, but we 
believe we are justified in recognizing the distinction between them as 
based upon even so indifferently preserved specimen as the example 
before us. The tubercles are much more closely arranged laterally, the 
interspaces between the longitudinal rows being exceedingly narrow 
and scarcely at all depressed; the tubercles are also much more deli- 
eately sculptured and their stellate character far less conspicuous than 
is the case with the Asteracanthi. 

In the disposition and form of the tubercles there exists marked 
resemblance to the Drepanacanthi ; but the fragment here noticed pre- 
sents in the apparent, however slight, posterior deflection in the descent 
of the rows of tubercles evidence of the posterior curvature of the 
spine, which fact precludes its reference to the latter genus. 

The tendency of the tubercles to assume more or less irregular trans- 
verse or oblique disposition, also recalls a similar arrangement of the 
tuberculation in the Oracanthi ; the massive structure and symmetrical 
proportions, however, together with the probable truncation of the pos- 
terior border, serve to define it from the typical examples of that genus. 
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-GLYMMATACANTHUS IRISHII, St. J. and W. 
Pl. XVU, Fig. 2. 


Fin-spine attaining large size, moderately curved, transverse section 
lenticular, (truncated posteriorly?) Lateral faces very gradually con- 
verging in a regular though slight convexity from the posterior to the 
anterior margin, which latter is sharply rounded, sides covered with 
numerous (above twenty) closely approximated rows of strong, sub- 
conical, enameled and vertically striated tubercles, the impingement of 
which gives rise to irregular transverse or oblique arrangement, which, 
but for its irregularity, is more conspicuous, though not so uniform as 
the longitudinal disposition, the tubercles being spaced by once to 
twice their diameter, the interspaces delicately striato-punctate verti- 
cally, but with scarcely a trace or very faint intercostal sulcation, the 
vertical rows increasing by implantation below; individually the tuber- 
cles present much uniformity in shape and size, being more or less 
circular or vertically oval, rarely transversely elongated though often 
two or more tubercles coalesce by lateral impingement, constricted at 
the base, and rising into a low, obtusely conical prominence, whose 
more or less eccentric apex is generally above the middle, and delicately 
sculptured by sharp radiating ridges. Posterior face and base unknown. 
Pulp cavity large, probably limited to the posterior half of the spine 
and similar in transverse section. ; 

The above described form, upon which the preceding generic de- 
scription is based, is represented by a fragment of a large spine which 
was probably at least ten inches in length when entire, but of which 
the part before us exhibits a section of about two inches along the ante- 
rior border; the’ posterior borders, unfortunately, are broken away, so 
that it is impossible to determine the character of the posterior face. 
As noticed under the preceding generic description, the affinities of the 
spine in question are somewhat doubtfully compared, on the one hand 
with the Asteracanthi, and on the other with Drepanacanthus. But in 
the absence of more complete material, its nature and relationship can- 
not be satisfactorily determined. 

The species is dedicated to Mr. CHARLES IRISH, the discoverer of the 
unique specimen described. 

Position and locality: In the upper beds of the Kinderhook formation ; 
near Le Grande, Iowa. 
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GrenuS PHYSONEMUS, Agassiz. 


The first authentic notice of the genus Physonemus, though first recog- 
nized by Prof. AGASSIZ, (Poiss. Foss., III, appended list of new and 
undescribed forms,) we owe to the investigations of Prof. McCoy, who 
introduced a diagnosis of its generic characteristics in his work on the 
British Paleozoic Fossils, p. 638, wherein he notices the supposed origi- 
nal form referred to by Prof. AGAssIz, Ph. subteres, together with the 
description of a species new to science, Ph. arcuatus, p. 638, PI. 3 I, fig. 29. 

From the description above referred to, the spines were apparently 
regarded as having a posterior curvature, reversing the relative posi- 
tion of parts, by which the convex posterior border was supposed to 
constitute the anterior margin. Later, Messrs. NEWBERRY and 
WORTHEN, in a notice of a remarkable species belonging to the Upper 
Burlington limestone, which they described in a preceding report of the 
Illinois Geological Survey, (Vol. IV, p. 373, Pl. II, f. 1,) under the 
name Ph. gigas, correctly interpret the position or forward curvature of 
the apex of the spine; and though comparison is made with Ph. arcua- 
tus, McCoy, of the Irish Carboniferous limestone, no reference is made 
to the generic diagnosis preceding the description of the latter form. 

The material accessible to us, through the labors of Messrs. SPRINGER, 
WaACHSMUTH, VAN HORNE and ourselves, though not extensive, 
embraces more or less satisfactory representation of the several forms 
atforded by the various formations of our Lower Carboniferous group, 
first appearing in the Kinderhook or lowest member, and extending up 
into the Chester or upper division, from which latter a single small 
specimen has come to our notice. With this material we have been 
enabled to arrive at a pretty thorough understanding of the generic 
peculiarities as represented in the several species now determined, and 
from which the following amended description is presented : 

Dorsal spine generally strong, laterally compressed, deeply imbedded, 
curved with the apex directed towards the front. Exposed portion of 
the spine more or less flattened laterally, truncated posteriorly, rounded 
in front along the concave anterior margin which arises from a more or 
less prominent or laterally expanded shoulder ; lateral faces occupied 
by parallel longitudinal costee which bear sculptured tubercles whose 
apices are directed downward, and form a pair of perhaps less promi- 
nent cost, on either side of the anterior edge arise a row of similar 
but much larger, alternately disposed tubercles, which extend at least 
to the antero-inferior shoulder. Posterior face depressed (?) or convex 
and traversed by a more or less prominent median keel. Pulp cavity 
relatively large, extending well towards the tip, and opening out into a 
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more or less profound excavation along the postero-inferior borders of 
the spine. Basal portion compressed beneath the antero-inferior shoul- 
der, often deeply notched in front, and more or less produced anteriorly, 
terminating in an acute or rounded extremity ; line of insertion marked 
by the termination of the costation of the exposed lateral faces. Attain 
large size. 

A striking feature observed in a large collection of these ichthyodoru- 
lites, is the denuded condition of the external surface by which the 
tuberculation has been removed, and in most instances every vestige of 
the costation has also disappeared, leaving a perfectly smooth surface, 
in which latter condition they would be most puzzling objects but for 
the fortunate possession of specimens exhibiting various conditions of 
preservation. As often occurs in spines whose surfaces are studded 
with prominent, isolated tubercles, the superficial characteristics are 
seldom preserved in other than mutilated condition ; but it is notable 
amongst these Physonemi that very few examples show all the distine- 
tive features of the genus, or more than the general outline, and under 
_ these circumstances a perfectly trustworthy definition of their specific 
characteristics cannot, in many cases, be given, or at least carried 
beyond the particulars of form and proportion. 

There are also other characters which pertain to the development of 
the individual, as indicated in apparently old and young specimens of 
the same species, by which the outline of extreme examples offers con- 
siderable contrast, as noticed in connection with the description of the 
Kinderhook form, Ph. proclivus. But probably the origin of most of 
these eccentricities in shape is directly traceable to the effects of abra- 
sion, by which the comparatively thin posterior walls of the spine have 
been destroyed, opening to view the entire extent of the internal cavity, 
which in the majority of specimens before us forms a more or less deep 
channel in the posterior face, gradually becoming obsolete on approach- 
ing either attenuated extremity. So great are the modifications in out- 
line produced by the accidental removal of a greater or less extent of 
the posterior portion, that it is often difficult to appreciate the specific 
identity of individuals exhibiting different degrees of abrasion, as 
instanced in the examples of Ph. Altonensis of the St. Louis formation. 

From the figures of Ph. arcuatus, McCoy, it is apparent Prof. McCoy 
possessed a nearly perfect specimen. The original of Ph. gigas, N. and 
W., of the Upper Burlington limestone, though quite perfect as to the 
completeness of the body, the exposed surface does not exhibit the 
tuberculose ornamentation of the longitudinal costs which formed a 
beautiful feature of its ornamentation, and which is shown in specimens 
subsequently obtained by Mr. SPRINGER and one of the writers. The 
entire surface was beautifully tuberculated, the tubercles being closely 
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arranged along the coste or separated by a space equal to or exceeding 
their own diameter, very gradually diminishing in size posteriorly, but 
presenting a marked contrast in size to the large, widely spaced tuber- 
cles along the anterior margin, which, however, they intimately resem- 
ble in form and radiate-sculpturing ; the intercostal spaces about equal 
the diameter of the ribs except along the anterior edge where they form 
a rather wide, gently depressed area on either side. The lateral faces 
slightly converge posteriorly, giving to the transverse section a long- 
ovate figure, the narrow extremity of which is truncated by the poste- 
rior face, which latter is but gently raised along the median keel and 
faiutly channeled either side, the postero-lateral edges forming an 
obtuse angle without any sign of denticles, though such may have 
existed. The basal portion, as usual, is deeply excavated by the pulp 
cavity, which latter has a clavate section in the upper partof the spine; 
antero-inferior shoulder prominent, rounded above and moderately 
expanded laterally, beneath which in front the base is deeply notched 
and laterally compressed, and continued anteriorly into an obtuse point. 
Most of the examples of this form, of which we have had for examina- 
tion those of less than an inch in length to the fine original of the spe- 
cies which probably attained the length of ten inches, are in a perfectly 
nude condition and much modified in outline by attrition. As com- 
pared with Ph. arcuatus, McCoy, these spines are proportionately longer 
and narrower, and probably less strongly arched forward, and, as 
remarked by Messrs. NEWBERRY and WORTHEN, the tubercles are less 
symmetrical or more eccentrically apiculate, more finely sculptured, and 
the large anterior ones apparently isolated by wide vertical spaces. 

The chief distinction of the genus as here defined, compared with 
Xystracanthus, Leidy, of the Coal Measures, and Drepanacanthus, N. and 
W., consists in the relatively greater prominence of the antero-inferior 
shoulder, and the prevalence of a plain space of greater or less breadth 
- either side of the anterior margin which is occupied by the compara. 
tively extravagantly developed tubercles, distinctions which are proba- 
bly of generic value. The first authentic examples of the latter genus 
appear in the Keokuk formation, and which are very closely related to, 
if indeed not identical with Yystracanthus, Leidy. 

Professor AGASSIZ described in the Poissons Fossiles (III, Pl. 1, fig. 
7 and 8,) a species of dorsal spine from the Carboniferous limestone 
of Bristol, England, under the name Onchus hamatus, which presents a 
striking resemblance to denuded specimens of the present genus. Sub- 
sequently Professor AGASSIZ recognized the above species as the type 
of a distinct genus, to which he gave the name Cladacanthus, Pois. Foss., 
IU, appended list of new forms. In a list of the species of Carbonife- 
rous fishes contained in his collection, kindly communicated by Lord 
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ENNISKILLEN, it appears that Cladacanthus paradoxus, Ag., is identical 
with, and, as I understand it, founded upon the Onchus hamatus. Since 
it appears very uncertain what relation Physonemus subteres, Ag., holds 
to the spines represented by Ph. arcuatus, McCoy, it may result in the 
transfer of all the species heretofore described under Physonemus, except 
Ph. subteres, the original form recognized by Professor AGASSIZ, to Clad- 
acanthus, Ag. 


PHYSONEMI OF THE KINDERHOOK. 


PH. PROCLIVUS, PH. DEPRESSUS, PH. CARINATUS. 
Pl. XVII, Fig. 1, 2,3, 4,5. 

The following forms are determined from worn specimens, none of 
which retain a complete transverse section of the exposed portion of the 
spine, the posterior walls, which were doubtless very thin, having been 
destroyed, thus exposing to view the internal cavity which forms in the 
present condition of the spines a more or less deep channel in the pos- 
terior face in front of which the solid anterior body extends to the ante- 
rior edge. In shape and size the specimens exhibit much individual 
variation, and which may possibly be attributable to the greater or less 
abrasion to which the individual specimens have been exposed, and by 
which their outline has been more or less modified. Under these cir- 
cumstances it is exceedingly difficult to determine the relative import- 
ance of certain characters, as the extreme erect and depressed position 
of the exposed body, the relative prominence of the antero-inferior 
shoulder, and the anteriorly produced basal portion, though they may 
prove to be dependent upon age, or indicative of developmental origin. 

Taking into consideration the apparent characters, in the absence of 
those which would afford a knowledge of the superficial ornamentation, 
but of which latter none of our specimens reveal the faintest trace, two, 
perhaps three, more or less distinctly marked forms-occur, to which we 
have applied the distinctive terms Ph. proclivus, Ph. depressus and Ph. 
carinatus, in allusion to the predominant feature by which they are 
respectively distinguished in the imperfect state of preservation of the 
spines before us. 


PHYSONEMUS PROCLIVUS. 


Pl. XVII, Fig. 1,2. 


Authentic examples of the present form have thus far been obtained 
only from the lower fish-bed of the Kinderhook, and of which there are 


4h? PALMONTOLOGY OF ILLINOIS. 


several in the collections of Messrs. SPRINGER and WACHSMUTH. Itis 
especially distinguished by the erect or strong forward curvature of the 
external body, the sharp anterior margin terminating below in the 
broadly expanded and slightly convex though laterally sharply defined 
antero-inferior shoulder, which, instead of being notched in front, grad- 
ually narrows and slopes into the superior basal edge, terminating in a 
blunt point; the lateral surfaces are traversed longitudinally and nearly 
centrally by a distinct groove, transverse section near the middle sub- 
lenticular, the posterior face moderately channeled by the exposed 
pulp cavity. The largest specimen was probably above an inch in 
length. 


PHYSONEMUS DEPRESSUS. 
Pl. XVIII, Fig. 3. 


Is represented by a few imperfect specimens, also from the lower fish- 
bed, which are particularly recognizable by their larger size, depressed 
position or comparatively gentle curvature, the antero-inferior shoulder 
broadly rounded from side to side, notched in front and produced 
anteriorly into a long, slender point; transverse section similar to the 
preceding form, perhaps less sharply rounded in front, and moderately 
excavated by the open pulp cavity bebind. Length of the largest 
example above two inches. 


PHYSONEMUS CARINATUS. 
Pl. XVIUI, Fig. 4,5. 


Two fragments of spines from the upper fish-bed of the Kinderhook, 
preserving the inferior portion, are the sole representatives of the pres- 
ent form in the collections. The spines were probably near the last 
above mentioned in form aud position, and especially characterized by 
the more or less laterally compressed and keeled antero-inferior shoulder; 
more or less deeply notched in front and produced anteriorly, and in 
transverse section laterally more compressed than is the case in either 
of the above named forms. In size the specimens here referred to prob- 
ably attained the length of two inches. 

With the material in hands, however apparently well-defined the 
forms mentioned above, we are not prepared to express an estimate of 
the value of the characters upon which they are founded, nor can this 
be ascertained without the aid of larger collections and specimens show- 
ing the external ornamentation. But the study of the collections under 
consideration seems to anticipate at least two distinct species—the two 


VERTEBRATES. 453 


first mentioned may prove to be identical, their differences attributable 
to difference in age. 

Compared with ferms from other horizons, the first named, Ph. pro- 
clivus, bears perhaps closest resemblance to the Keokuk form which we 
have indicated under the name Ph. parvulus, but is apparently less 
robust and relatively shorter. That above referred to under the name 
Ph. depressus equally resembles the medium size individuals in the 
Upper Burlington fish-bed, which we believe to be identical with Ph. 
gigas, N. and W., the only appreciable difference consisting in the rela- 
tively less strong and laterally more compressed figure of the present 
spines. The sharply carinated antero-inferior shoulder of the last 
described form, Ph. carinatus, distinguishes it from any form with which 
we have had the means of instituting a comparison. 


PHYSONEMUS PARVULUS, St. J. and W. 


Pl. XVII, Fig. 11, 12. 

This little spine is distinguished by the strong curvature and propor- 
tionately stont build, the transverse section showing gently convex 
lateral faces which rapidly converge towards the anterior edge, the pos- 
terior face relatively broad, antero-posterior shoulder moderately promi- 
nent, gently convex above, and reaching probably half way across the 
base posteriorly, below which the inserted portion is compressed, slightly 
notched in front, and terminated in an obtuse point. The largest speci- 
men is a little Jess than one inch in length, about .35 inch in breadth at 
the basal line, and about .15 inch across the posterior face in the lower 
part of the exposed portion. 

We have seen only a couple of specimens of this form, both of which 
are denuded of every trace of external ornamentation, and the posterior 
walls are worn away, the posterior aspect being deeply channeled by 
the pulp cavity. One of these specimens, belonging to the collection of 
Dr. WILLIAMS, of Boonville, exhibits nearly the entire outline and the 
basal region; the other, obtained by Mr. WORTHEN, though less perfect, 
shows the transverse section of an individual of about the same size. 
Its stout proportions, strong curvature, and thick transverse section, 
distingnish it from Ph. proclivus, the young of Ph. gigas, N. and W., as 
also Ph. Chesterensis. 

Position and locality: Rare in the fish-bed horizon of the Keokuk 
limestone; Boonville, Missouri, and near Warsaw, Illinois. 
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PHYSONEMUS ALTONENSIS, St. J. and W. 
Pl. XEX, Fig. 1-3 

Fin-spine attains large size. External portion erect, sublenticular in 
transverse section, rapidly tapering to the apex which is posterior to a 
vertical median line, hight less than the horizontal dimension of the base, 
anterior margin regularly curved and forming one-fourth of a circle, merg- 
ing below into the laterally expanded, gently convex, elliptic antero- 
inferior shoulder, beneath which the base forms a sharp constriction ; 
lateral surfaces flattened above, very slightly convex below, gradually 
converging to the obtusely angular or rounded anterior margin, more or 
less compressed inferiorly along the posterior borders, broadly expanded 
along the basal line, the denuded surface finely striato-punctate. Pos- 
terior face very gently and somewhat irregularly arched, occupied by a 
prominent median keel and gently channeled either side, postero lateral 
angles well-defined above, inferiorly obsolete or merging into the body 
of the spine. Base sharply compressed beneath the antero-inferior 
shoulder and deeply notched in front, produced anteriorly into a long, 
slender point, posteriorly merging into the exposed body of the spine, 
and similarly striato-punctate, the channel of the internal cavity reach- 
ing to the extremity. Internal cavity large, extending nearly to the 
apex, lenticular or long-ovate in transverse section, the obtuse extrem- 
ity anterior and encroaching on the anterior wall towards the apex 
which is even slighter than the dense body along the posterior borders, 
and deeply excavating the postero-inferior margin. A large specimen 
about seven inches in length, measures two inches in greatest diameter, 
.60 inch in thickness, basal line about 4.25 inch, elevation of the exter- 
nal portion over the horizontal line continued from the shoulder above 
three inches. 

All the specimens of this species examined by us are imperfect in the 
nonpreservation of the external ornamentation, of the special character 
of which we have no intimation. The collection of Mr. VAN HORNE 
affords a fine, large individual exhibiting the entire outline of the spine, 
and perfect with the exception of the tuberculose ornamentation ; and 
from the same locality (Alton), Mr. VAN HoRNE has obtained a smaller 
specimen, which latter is in the condition of the majority of the speci- 
mens of the genus, that is, the denuded external surfaces and the bro- 
ken posterior face. Together, these specimens contribute important 
data to our knowledge of the actual outline of the ichthyodorulite and 
the modifications produced by abrasion, and which is very similar in all 
forms. Thus the imperfect spine above referred to scarcely affords a 
suggestion of the entire outline as it is exhibited in the large specimen, 
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and yet in every other respect their resemblance is so intimate as to 
leave no doubt as to their specific identity. The breaking away and 
erosion of the posterior borders results in reducing the entire posterior 
aspect to a curved line corresponding more or less nearly with the ante- 
rior limit of the internal cavity, the lateral walls becoming the bounda- 
ries of the more or less deep channel which it forms in the posterior 
side. In the spines under consideration, by this means the diameter of 
the body is reduced te less than one-third its entire breadth, besides 
greatly reducing its vertical elevation, so as-to give the basal portion 
disproportionately large dimensions, though the anteriorly produced 
portion suffers equally from abrasion, being diminished horizontally 
and vertically to the extent of the thin lateral walls protecting the infe- 
rior prolongation of tue pulp cavity; hence, it will be observed, the 
process of abrasion is chiefly confined to the posterior and inferior bor- 
_ ders, and in the successive stages of its progress, the region in the 
vicinity of the antero-inferior shoulder assumes successively a relatively 
more and more exaggerated predominance. 

Amongst some small spines obtained from the same formation at 
Pella, Iowa, there are several fragments of Physonemi, of which the 
only appreciable distinction, aside from their relatively diminutive size, 
consists in the truncation and broadly rounded extremity of the antero- 
inferior shoulder and the consequent reduction of the notch in front, the 
sharp superior edge of the base terminating at the edge of the shoulder. 
The condition of these latter spines recalls that of the Kinderhook form 
to which we have referred under the name Ph. proclivus, and which 
holds about the same relation in this particular to Ph. depressus of the 
same deposits, as do the present examples to the large specimens 
described above, the origin of which may be partly due to abrasion and 
partly to the development of the spine. 

Position and locality: In the upper beds of the St. Louis limestone ; 
Alton, Illinois, and Pella, Iowa. 


PHYSONEMUS CHESTERENSIS, St. J. and W. 


Pl. XIX, Fig. 4. 


Dorsal spine represented by a small and imperfect specimen, in which 
the external ornamentation is entirely obliterated and the posterior 
portion worn away so as to expose the external cavity, which forms a 
moderate depression in the present aspect of the posterior face. The 
basal portion is also broken away, and the antero-inferior shoulder worn 
down so as to appear as a moderately laterally expanded, depressed 
prominence. Outline strongly curved, transverse section long-elliptical, 
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truncated posteriorly, lateral faces flattened and nearly parallel in the 
posterior half, sharply rounded in front to the anterior margin, and 
marked in the worn condition by a comparatively deep longitudinal 
sulcus, slightly anterior to the anterior wall of the internal .cavity. 
Length along the strongly arched outline .40 inch, lateral breadth near 
the basal line about .16, greatest thickness in same region .05 inch. 

The specimen above described may be recognized by its general 
symmetrical outline and proportions, probably approaching the young 
spines which we have referred to Ph. gigas, more closely than other 
determined forms; but the more strongly arched outline and flattened 
transverse section offer distinguishing features. It is also less lenticu- 
lar in transverse section, and probably more gradually tapering than 
Ph. proclivus of the Kinderhook, with which, in the condition of the sole 
representation here noticed, it bears intimate resemblance. 

Position and locality: Rare in the Chester formation; Chester, Ill. 

In dealing with most of the forms of this genus of ichthyodorulites, 
we have been compelled, in most instances, to rely upon forms and pro- 
portions for discriminating features, and these have been given as they 
appear in the specimens examined, and which it is believed will require 
little modification, though the discovery of specimens which shall dis- 
play those other superficial features most essential in the definition of 
intimately allied forms will largely add to our knowledge of the affini- 
ties of the foregoing forms. 


DREPANACANTHUS REVERSUS, St. J. and W. 


Pl. XIX, Fig. 5,6. 


A fragment of a dorsal spine, discovered by Mr. VANHORNE, showing 
little more than an inch of the inferior portion above the line of inser- 
tion, appears to be referable to the genus Drepanacanthus. ‘The spine is 
moderately curved and rather rapidly tapering, in which respect it 
approaches the Coal Measure form Xystracanthus acinaciformis more 
closely than D. gemmatus, N. and W., of the Keokuk limestone. Trans- 
verse section sublenticular, truncated posteriorly, lateral surfaces flat- 
tened or very slightly convex, gradually converging and rounded along 
the anterior margin, and occupied by numerous, probably not less than 
twenty, tuberculose coste, spaced by less than their own diameter. 
The tubercles are quite variable in shape and degree of radiate sculp- 
turing, varying from vertically to transversly elongated, culminating in 
a transverse apical crest over the inferior border, and more or less reg- 
ularly diminishing in size posteriorly, those of the posterior cost plain 
or relatively meagerly sculptured and more widely spaced vertically ; 
but a marked peculiarity presented by the specimen is the apparent 


VERTEBRATES. ADT 


reversed position of the apical crest in the large transverse tubercles 
along the anterior margin, the inferior declivity gently descending and 
the superior slope abrupt, as shown in fig. 5b, enlargment showing the 
slightly eccentric middle row and the two large lateral rows immedi- 
ately occupying the anterior margin. The line of insertion is very 

_ oblique, indicating a correspondingly depressed or moderate inclination 
of the spine. 

A specimen from the same horizon at St. Louis, representing an 
apparently young spine, ‘fig. 6a, may prove to be specifically identical 
with the above, having the same general outline and showing the basal 
characteristics of the genus, or the inconspicuous antero-inferior shoul- 
der and general slender, elongated outline, but in a nude condition 
without trace of tuberculose ornamentation. 

Position and locality: Rare, upper beds of the St. Louis limestone; 
Alton, Illinois, and St. Louis, Missouri. 


Genus XYSTRACANTHUS, Leidy. 


Xystracanthus arcuatus, LrepY, Proc. Acad. Nat- Sci. Phila., 1859,3; Extinct Vert. Fauna, Dr. Hay- 
den’s U. S. Geol. Survey of the Territories, 1873, p. 312, P!. XVII, fig. 25. 


The above referred to genus and species was recognized by Dr. LEIDY 
from a unique and nearly entire spine, discovered by Messrs. HAYDEN 
and MEEK in the Upper Coal Measures at Leavenworth, Kansas. From 
the solitary example, which does not preserve the inserted extremity, 
it would be difficult to clearly define the characteristics of the spine, 
but which are quite apparent in the light of other and generically iden- 
tical specimens which have since been discovered in the Coal Measure 
strata of Illinois. On application, Dr. Lripy kindly loaned us the 
original specimen noticed by him, a comparison of which with the Illi- 
nois spines conclusively establishes the generic identity of the latter with 
the Kansas specimen. 

Allied to Physonemus, Agassiz, from which it is mainly distinguished 
by the more slender, straighter outline, and the less preponderance of 
the antero-inferior shoulder, it remains to be ascertained in what essen- 
tial feature the spines of this genus differ from Drepanacanthus, N. and 
W.., occuring in the Lower Carboniferous formations. Presenting nearly 
the same proportionate characters, perhaps slightly more rapidly taper- 
ing, it would appear that we must look for distinguishing features, if 
such exist, in the style and arrangement of the external ornamentation. 
But as far as our observations extend, there would appear to be quite 
as great variableness in this respect amongst the Coal Measure forms 
as there is between them aud the Lower Carboniferous forms. In view 
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of this marked similarity, it would seem highly improbable that the 
spines from the two periods are of more remote relationship than sub- 
generic, if, indeed, they prove not to be congeneric. 

The spine described by Messrs. NEWBERRY and WORTHEN under 
the name Drepanacanthus anceps (Ill. Rep., Vol. I, p. 122, Pl. 12, fig. 8), 
from the Upper Coal Measures near Springfield, Illinois, is generically 
identical with the form above alluded to; making with the two addi- 
tional forms noticed below, in all four species at present known from 
the Coal Measures. : 


XYSTRACANTHUS MIRABILIS, St. J. and W. 


Pl. 20, Fig. 1. 


Spine large, moderately curved, anterior and posterior margins rather 
rapidly converging towards the apex, compressed laterally ; sides flat, 
obtusely rounded in front, abruptly defined along the obtuse postero- 
lateral angles of the gently arched posterior face, which is rather 
strongly keeled with slightly channeled spaces on either side, which 
slope at an angle of about 35°; pulp-cavity posterior to the median 
line, probably oblong or obtusely elliptical in transverse section, lateral 
diameter less than half the greater diameter, lateral and posterior walls 
comparatively thin. Base unknown. Superficial tubercles variable in 
form and size in different parts of the spine, arranged in close longitu- 
dinal rows, which increase by implantation towards the base, where 
they are relatively much smaller than nearer the apex; in general 
appearance they are slightly constricted at base, abruptly rising along 
the inferior border into an obtusely angular and acuminate transverse 
crest, above which the surface gradually descends in a broad, smooth 
convexity to the low-rounded, inbeveled superior border, and ornamen- 
ted by more or less distinct, irregularly disposed sharp carine; in front 
towards the base, the median line is occupied by a row of medium-sized, 
na1row tubercles which extend probably two inches above the dorsal 
line of insertion, flanked on either side in the lower half by one, two or 
three rows of similar denticles, the exterior row continuing above in 
larger eccentric transverse prominences which gradually change into 
vertically elongated, high crested tubercles towards the apex, forming 
a prominent row on either margin of the median line throughout nearly 
the entire length of the exposed spine; behind the latter one or two 
rows of similar but much smaller tubercles occur on either side. fol- 
lowed by numerous rows which successively diminish in size to the 
postero-lateral angles, the last row being composed of slightly larger 
denticles than the preceding; near the base there are forty five to 
tifty of these rows, which diminish to half that number two-thirds the 
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distance to the apex, in which region the tubercles are also relatively 
larger. The transverse crest of the larger tubercles, especially those in 
front, often presents an exceedingly sharp carina, and though generally 
smooth, sometimes the basal portion is marked by short carine ; 
throughout the tubercles present a polished enameled surface, and are 
delicately ornamented with sharp ridges arranged in irregular radiating 
manner, sometimes reaching the summit, but generally confined to the 
borders, the upper slope being quite smooth. Where the tubercles have 
beén broken off, leaving only the cicatrices of their bases, the surface 
presents a longitudinally fluted appearance, the shallow channels or 
interspaces being fine striato-punctate similar to the smooth posterior 
face. 

The remarkable ichthyodorulite herein described was discovered by 
Mr. JoHN WOLF, to whom we are indebted for the use of the specimen. 
It represents a spine the exposed part of which was probably ten to 
eleven inches in hight, two or three inches of the upper extremity having 
been lost, while the entire base, or that portion which was imbedded in 
the body of the fish, is broken away, only a faint trace of the smooth 
area which marked the junction of the dorsal line being visible in the 
middle angle of the broken spine, The body of the spine in the region of 
the pulp-cavity is crushed so as to bring the opposite walls of the cavity 
in close contact, causing the distortion shown in the illustration, and 
which is the condition of nearly all the XYystracanthi. The anterior half 
retains its form, enabling the accurate restoration of the posterior por- 
tion. It is evident also that the opening of the cavity was situated 
very low, if at all above the dorsal line. 

From the forms described from the Lower Carboniferous formations, 
under the term Drepanacanthus, the present species differ so markedly 
as searcely to require detailed comparison; while its relation to other 
forms is noticed in the following description under X. acinaciformis. 

Position and locality : In the carbonaceous shales overlaying coal No. 
4 or 5, Coal Measures; near Canton, Fulton county, Illinois. 


XYSTRACANTHUS ACINACIFORMIS, St. J. and W. 


Pl. 20, Fig. 2. 


Spine gently arched forward, gradually tapering to the extremity, 
laterally compressed to a nearly uniform thickness which is about one- 
fifth the greatest width, obtusely rounded in front, posterior face cari- 
nate with a slight channel on either side of the keel, postero-lateral 
angles sharply defined and forming a thin edge below the opening of the 
medullary cavity. Base more compressed, terminating in a sharp angle 


460 PALH ONTOLOGY OF ILLINOIS. 


in the anterior shoulder, extremity thin and rounded, gently and regu- 
larly arched with the posterior margin of the body, line of insertion 
distinctly marked by slight compression, and indicating a posterior 
inclination of the spine equal to 45° to 50°. Pulp-cavity oblong in 
transverse section, thickness about half the width, occupying the post- 
erjor half of the body, and concealed for two-thirds or more its length 
from the apex, below the opening of which it forms a deep groove gradu- 
ally becoming shallower as it approaches the extremity of the broadly 
rounded base. The surface ornamentation above the basal portion con- 
sists of nearly round or oblong, obtuse and apparently smooth tubercles, 
slightly constricted at base, arranged in Jongitudinal rows, also with 
obseure or irregular oblique rows ascending from the anterior to the post- 
erior margin; the rounded anterior margin is occupied by a single row 
of large transverse tubercles, flanked on either side by rows of gradu- 
ally diminishing tubercles, of which rows there are about fifteen in the 
middle of the spine on either side, flanked by a row along the postero- 
lateral angles, which latter have their apices silghtly turned downward 
though not hooked; the vertical spaces between the tubercles are rela- 
tively greater in the posterior rows than in the anterior ones, while the 
rows themselves are closely crowded; the anterior tubercles are five 
times more bulky than those of the posterior rows. The basal portion 
is faintly and irregularly striated vertically. Length of spine about 
four inches, breadth half an inch, thickness about .16 inch. 

The above description is based upon a nearly entire ichthyoudorulite, 
which presents characters by which we are led to infer its specific dis- 
tinctness from allied forms described in the present and preceding 
Reports. Towards the base the tuberculose ornamentation has been 
worn off, as also patches in the body of the spine; but their bases are 
still quite distinctly shown, exhibiting their arrangement in close longi- 
tudinal rows. It is closely allied to XY. anceps (N. and W. sp.) from the 
horizon of coal No. 8, from which it differs in being proportionately 
thicker, less compressed along the anterior edge, and -the nonstellate 
or smooth tubercles, of which the larger ones forming the anterior row 
are more transverse than is the case in the above form. From _X. mira- 
bilis, with which it agrees in general proportions, it may be distinguished 
by the character of the tubercles, which neither possess the transverse 
carina or crest nor the stellate ornamentation characteristic of the latter 
form, besides the absence of the double row of large tubercles which 
occupy the anterior border in that form; it is also apparently less erect, 
the dorsal line indicating a greater backward inclination of the spine. In 
the present form the tubercles are apparently destitute of any sculptur- 
ing, low and rounded, with the highest point or obscure apex eccentric 
or slightly below the middle, which feature is perhaps more apparent 
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in the tubercles along the posterior angles than in those occupying the 
body of the spine. It is possible these differences are merely charac- 
teristic of age, but as yet our materials are insufficient for the successful 
investigation of the development of these defensive spines. The rela- 
tively narrower and more strongly curved outline, and laterally elongated, 
sharp-crested tubercles distinguish X. arcuatus, Leidy, from the present 
form. 

Geological position and locality : Discovered by Mr. ALEX. BUTTERS, 
in the carbonaceous roof-shales of coal No. 5, associated with Hdestus 
Heinrichsii, N. and W., Petrodus occidentalis, N. and W., ete., Carlin- 
ville, Illinois. 


Genus ERISMACANTHUS, McCoy. 


ERISMACANTHUS McUoyanus, St. J. and W. 
Pl. XXU, Fig. 1-5. 


Fin-spine of medium size. Basal shaft nearly vertical or at right 
angles to the anterior and posterior arms, with a slight forward direc- 
tion, very compressed, apparently in part at least due to pressure, the 
walls of the inserted portion being very thin and readily yielding to 
external compression, bluntly rounded inferiorly, gently concave poste- 
riorly, and correspondingly convex along the thickened anterior edge, 
which was exposed far down its extent, and terminated in a projecting 
shoulder, beneath which the true base is slightly notched and obliquely 
truncated something after the fashion of Physonemus ; line of insertion 
gently and regularly arched from the antero-inferior shoulder to the 
angle of the posterior basal margin and posterior arm. Anterior 
spine long, very gradually diminishing towards the apparently obtuse 
extremity, more or less circular or oval in transverse section in the 
anterior and middle region, compressed near its origin, and marked by 
numerous relatively large, depressed or subconical tubercles, disposed 
in somewhat obscure oblique, crowded rows, overspreading the lateral 
surfaces of the inferior portion or shaft, where they are relatively small 
and even less regularly arranged, and extending along perhaps a third 
of the posterior margin of the posterior spine, those along the anterior 
(inferior) side of the anterior spine being somewhat produced tubercles, 
whose eccentric apices are directed forward, and which constitute a row 
extending to the antero-inferior shoulder, but along the inferior edge 
they are much less prominent. The posterior arm consists of a rela- 
tively short spine, about one-third the length of the anterior arm, rap- 
idly tapering, moderately curved, laterally compressed, low-inclined, 
anterior margin thickest, and forming an obtuse angle at the point of 
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union with the opposite spine; posterior margin regularly curved with 
the posterior basal margin, lateral surfaces ridged with three or four 
low, rounded, enameled longitudinal cost, rarely bifurcated, and spaced 
by about their own diameter, except in front, where a broad intercostal 
space intervenes between the first lateral ridge and the broad, rounded 
ridge of the anterior margin. The posterior face is very indistinctly 
shown in oar specimens, but appears to be of moderate breadth and 
rounded or keeled; in one specimen from St. Louis, the tubercles, 
described above as ascending the lower third of the posterior face, 
appear as high up as the middle, or even higher, where they form a 
single row of rather widely spaced, laterally compressed, hooked den- 
ticles, apparently confined to the keel or median line, as shown in figure 
la. The pulp cavity is relatively small, slightly posterior to the centre, 
but it apparently expands inferiorly, occupying the greater diameter of 
the basal portion in the condition of a deep channel opening along the 
posterior borders of the inserted shaft. A specimen of small size affords 
the following comparative measurements: greatest diameter of base 
.20 inch, hight to the angle of the anterior aud posterior arms .35, 
greatest diameter of anterior arm .12, diameter near extremity about 
.05, length in a direct line .95; greatest diameter of posterior spine .12 
inch, length .31; the largest specimens attained at least twice the dimen- 
sions of that given above. 

The above species is represented by several fragmentary and more or 
less perfectly preserved specimens in the collection of Mr. VAN HORNE 
and those of the authors, which afford sufficient details for the defini- 
tion of their distinctive characteristics, but which unfortunately do not 
exhibit certain features necessary for a perfect understanding of the 
generic characters, so far as they depend upon external features, and 
which are not apparent in the original described by McCoy. These 
consist in the imperfect condition of the extremity of the singular ante- 
rior appendage, which recalls in shape and position the bony appendage 
which arises from the cranial region of the existing Chimera, and the 
apparent distortion of the basal shaft and posterior spine, which render 
it difficult to arrive at a correct understanding of the outline and trans- 
verse sections, the pulp cavity and the contour of the posterior face. 
As mentioned above the posterior face of the posterior spine appears 
to be rounded or moderately keeled, the postero-lateral angles very 
obtuse, and in worn specimens scarcely observable, but in others appa- 
rently occupied by an enameled ridge. A single small specimen in the 
collection of Mr. VAN HorNg, however, exhibits the superficial features 
of the posterior spine in nearly perfect state, showing the delicately 
ridged postero-lateral angles, and the median keel bearing upon its 
crest a row of relatively long, compressed, trenchant and slightly 
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hooked, closely approximate denticles, which might at first glance be 
mistaken for a continuous sharp enameled ridge, but which under the 
lens are seen to be isolated though very closely arranged denticles, 
their abrupt inferior acclivity rising into a delicate transverse carina, 
the long superior slope culminating in a sharp ridge, as shown in figure 
3¢,d. Whether the approximate arrangement of the denticles observed 
in the above specimen is indicative of specific distinctness from its asso- 
ciates we have not the means of determining; it is, however, probable 
that these closely arranged denticles gradually merge into the widely 
spaced and finally obtuse tubercles occuring near the base of the spine, 
as shown in fig. La, and fig. 4a. 

In nearly all specimens the strong anterior ridge of the posterior 
spine is distinctly shown, though the lateral cost may be completely 
destroyed, and often so compressed basally as to appear like a flat scale 
without the least indication of internal cavity, presenting in transverse 
section a wedge-shaped outline, the broad extremity formed by the 
anterior ridge. But an otherwise much worn individual obtained by 
one of the writers at Alton, and the first example of the genus found 
in our rocks, fortunately shows the entire section of both arms, though 
the base as usual is flatly compressed. In the latter specimen the pos- 
terior spine in the upper third has an ovate transverse section, the 
pulp cavity occupying about one-third the diameter, and subcentral or 
situated within the posterior two-thirds of the diameter; it doubtless 
rapidly expands inferiorly, where the comparatively thin walls offer 
slight resistance to pressure exerted from without, as is the case with 
the basal region. The anteriorly produced appendage is traversed 
throughout by the internal cavity, which is continuous with that of the 
posterior spine and basal region, inclosed inferiorly by very thin walls, 
but diminishing towards the extremity, where the pulp cavity is about 
half the diameter of the body of the spine, and closely crowding the 
superior (posterior) wall, while along the inferior (anterior) side the 
inclosing walls are relatively massive. From these facts alone, even in 
the absence of any knowledge of the direction of the inserted base in 
relation to the external processes, the relative position of these append- 
ages would be readily inferred from the posterior position of their 
internal cavities. 


Intimately allied to 2. Jonesti, McCoy, of the Carboniferous limestone 
of Armagh, Ireland, it is chiefly distinguished by the more restricted 
posterior extension of the tuberculose surface, which in that form 
extends up the posterior spine a third of the distance from its base, and 
the less numerous cost which reach to an oblique line descending from 
the angle of divarication. Whether or not the apparent dissimilarity 
in the transverse sections of these spines is real, or that the flattencd 
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condition of the specimen figured by McCoy, Brit. Pal. Foss. p. 628, 
PI. 3k, fig. 26, 27, is attributable to compression, we have no means of 
determining. 

The present species is dedicated to Professor McCoy, who first recog- 
nized the generic peculiarities of this remarkable genus of ichthyodoru- 
lites, as a slight testimonial of appreciation of his labors in this field 
of paleontology. 

Position and locality: Not uncommon in the upper beds of the St. 
Louis limestone; Alton, Illinois, and St. Louis, Missouri. 


GrNnus AMACANTHUS, St. J. and W. 


Dorsal spine firmly implanted, curved forward, more or less laterally 
compressed, posterior face truncated and longitudinally keeled or den- 
ticulate along the median line, rounded in front along the concave ante- 
rior margin, which is occupied by a row of more or lessstrongly developed 
tubercles, which extend from apex to base, lateral surface longitudinally 
traversed by irregularly spaced, bifurcated, tuberculose coste, that bor- 
dering the postero-lateral angles bearing laterally compressed denticles 
more or less similar to the posterior keel, the tubercles in the front rows 
radiately sculptured. Spines of small or medium size. 

In the above genus is recognized the form originally described by 
Messrs. NEWBERRY and WORTHEN under the name Homacanthus gibbo- 
sus. As inferred from the above generic diagnosis, the spines here 
referred to are entirely distinct from Homacanthus, Agassiz, their affini- 
ties being with Xystracanthus, from which latter they are distinguished 
by the peculiar truncated or serrated condition of the posterior keel, as 
also the character of the costation and the tuberculose anterior region. 


AMACANTHUS GIBBOSUS. 


Pl, XXU, Fig. 6. 


Homacanthus gibbosus, NEWBERRY and WORTHEN, 1866, Geological Survey of Illinois, Vol. II, p. 113, 
Pl. XII, Fig. 1. : 


The species is characterized by the gentle, regular curvature of the 
spine, which gradually tapers from the somewhat expanded base to the 
obtusely pointed apex, laterally compressed, subelliptical in transverse 
section, anterior margin angularly rounded, supporting numerous, rela- 
tively strong, acute, generally slightly reeurved, vertically sculptured 
tubercles, which rise from a broad base, closely and regularly spaced 
in the upper half or two-thirds, gradually increasing in size towards the 
base, where they are apparently less regularly and more widely spaced. 
The lateral faces present five to seven, or more, relatively strong cost, 
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which are widely spaced above, but approaching the base frequently 
bifurcate, becoming more crowded and scarcely distinguishable from 
the intercostal ridges, which latter also bifurcates, and of which there are 
two to four in the upper intercostal spaces and separated by delicate 
punctate sulci; the cost swell at regular, though rather widely spaced 
intervals of four or five times their diameter, into obliquely elongated 
tuberculose prominences, the inferior bifurcations being more frequently 
interrupted, and the anterior ridge marked by distinct conical, closely 
arranged tubercles, similar to those in the anterior margin, but smaller; 
the intervening anterior intercostal space is relatively wide, the bifur- 
cated ridge below terminating in isolated, minute tubercles. The pos- 
terior face is abruptly truncated, the median line occupied by a row of 
prominent, laterally compressed, vertically elongated, confluent, smooth 
denticles, whose apices are directed slightly downward, and forming an 
interrupted and deeply notched keel; the postero-lateral angles occu- 
pied by a strong ridge bearing tuberculose denticulations, similar to 
those of the posterior keel. Base strong, rapidly converging inferiorly, 
deeply inserted forward at an angle of about 50° with the dorsal line. 
Pulp-eavity small, subovate or circular in section, and situated posterior 
of the middle. The largest specimen known attains two and a half 
inches in length, greatest diameter in the middle .12, thickness about 
.05; pulp-cavity about .03 in greatest diameter at the same point. 

A rare form, we have had for examination only a few fragments of 
spines, besides the beautirul and well-preserved original specimen 
described by Messrs. NEWBERRY and WoR?tHEN. But so strongly 
marked are the generic and specific characters in these spines that 
the merest fragments, showing the superficial ornamentation and sec- 
tion, are sufficient for their identification. 

Position and locality: Upper beds of the St. Louis limestone; St. 
Louis, Missouri. 


Guxus MARRACANTHUS, St. J. and W. 


Dorsal spine nearly straight or with a forward curvature, obtusely 
terminated, rounded in front, truncated behind or rounded into the pos- 
terior face, which is longitudinally ridged in apparent continuity with 
the lateral coste. Lateral face and anterior margin longitudinally 
ridged, the cost being tuberculated, those in front more or less strongly 
developed, with their apices directed upwards, and especially in the 
upper part where they gradually increase in size, forming stroug, more 
or less deflected hooks, transversely carinated; intercostal spaces 
minutely vidged and striato-puuctate. Base moderately inserted, torm- 
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ing a comparatively thin plate, more or less laterally expanded poste- 
riorly from the angular ridge in front, with more or less prominent 
marginal angles behind. Pulp-cavity moderately large, similar in see- 
tion to the body, and occupying the posterior two-thirds of the diameter 
of the spine. The spines thus far determined are of small size. 

The present genus is founded upon Homacanthus rectus, N. and W., 
which constitutes the sole representative species at this time known. 
It is perhaps more intimately allied to Amacanthus than it is with Xys- 
tracanthus. In costation it is strikingly like the former genus, while 
the transversely carinated tubercles bear some resemblance to the latter, 
though their convexity is reversed, besides they are less individualized, 
their connection with the cost being more intimate than is the case 
with the tubercles in either Yystracanthus or Batacanthus. The uniform 
distribution of coste in the anterior region as well as in the posterior 
portion, and the peculiarly expanded base, constitute its most marked 
contrast with the former genus. Were the posterior face uniformly 
ridged with the lateral surfaces, which it certainly appears to be, its 
affinities should be transferred to Batacanthus, probably holding an 
intermediate relationship with that genus and Amacanthus. 

In the antero-posterior compression, especially as observed in the 
flattened base of insertion, it is interesting to note the analogy to the 
sting with which the caudal appendage of some of the Rays (Trigon, 
etc.) is armed. 


MARRACANTHUS RECTUS. 
Pl. XXII, Fig. 7-9. 
Homacanthus ? rectus, NEWBERRY and WORTHEN, 1866. Geol. Sur. Ill., Vol. II, p. 115, Pl. XII, fig. 6. 


Dorsal spines of small size, deeply imbedded, inclined backwards at 
an angle of about 50° with the dorsal line, very gently curved forward, 
gradually and uniformly tapering towards the extremity, transverse 
section subtriangular. Lateral faces gently arched, rapidly converging 
to the rounded anterior margin, beveled along the posterior margins, 
with five to eight moderately prominent angular cost, closely arranged 
and rarely bifurcated in the posterior portion and the three or four 
ridges occupying the anterior border, but interrupted in the anterior half 
by a row of large tubercles, which often extends half way or even more 
towards the base in mature individuals, flanking the margin on either 
side, and extravagantly developed near the apex, which they terminate 
in- two strong beak-like hooks; these singular tubercles are more or less 
laterally compressed, the thin concave inferior slope rising into the 
more or less acutely rounded apex, the superior slope abruptly descend- 
ing in a broad convexity, merging laterally in the keeled crest, enameled 
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and apparently smooth. The coste bear similar but comparatively 
minute tubercles, occurring quite regularly at intervals equal to four or 
five times their diameter, diminishing in size posteriorly, where they are 
also less transverse. Intercostal spaces form narrow, punctate sulci in 
the posterior region, with one or two slightly wider ones in the middle, 
which are traversed by a: thread-like line. Posterior face flattened, 
rounding into the postero-lateral angles, and apparently longitudinally 
ridged with about five delicate, faintly tuberculated coste, very like 
and in continuation of the lateral coste. Base comparatively thin, 
sharply carinate in front, laterally expanded, the posterior margins 
somewhat rapidly diverging from above, forming an obtuse angle, from 
which the inferior borders are broadly rounded to the extremity, pre- 
senting from the front concave surfaces gently descending and laterally 
expanding from the anterior angle, in outline spatulate. Pulp-cavity 
relatively large, transverse section more obtuse in front and equal to 
about half the diameter of the body, posterior walls about half the 
thickness of those in front, and opening at or just below the dorsal line 
in the posterior side, forming a rounded, broad excavation in the inner 
face of the base. A mature specimen measures little more than two 
inches in length, of which the base constitutes about one-fourth. 

The form described is abundantly represented in our collections by 
more or less perfect specimens, exhibiting various stages of growth, the 
study of which has furnished a very clear idea of the persistent char- 
acters, as well as those attributable to age. In young specimens the 
tuberculation is generally more conspicuous, and the outline quite erect. 
Considerable variation in the relative extent of the series of large tuber- 
cles flanking the anterior margin on either side is noticed in individuals 
of different sizes, and therefore is apparently of merely individual 
importance. But in the majority of specimens these large tubercles do 
not descend below the middle of the spine, while in a few individuals 
they extend even to the base. It is rare to find a specimen which 
exhibits the posterior face, and our knowledge of the character of its 
surface has been derived from carefully developing perfect specimens 
by cutting away the matrix. By this means the costate condition of 
the entire external surface of the spines has been conclusively demon- 
strated, and which offers a marked distinguishing peculiarity as com- 
pared with the serrated keel of Amacanthus gibbosus, with which the 
present species was originally generically associated. 

Position and locality : Upper beds of the St. Louis limestone ; Alton, 
Illinois, and St, Louis, Missouri. 
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Grnus BATACANTHUS, St. J. and W. 


Spines long, more or less gradually tapering and curved forward, 
terminating in an obtuse or turgid apex, in transverse section subcireu- 
lar or oval, without distinctly defined anterior angle and posterior face, 
the lateral surfaces rounding regularly into either margin, and occupied 
by more or less distinctly stellate tubercles arranged in longitudinal 
rows, with faint intercostal sulci, and less regular diagonal series ; the 
tubercles are often much produced along the concave anterior side, 
especially on approaching the summit, where they form in some 
instances strong, hollow hooks, bristling the swollen extremity, and 
sometimes forming a few rows of obtusely conical tubercles in the pos- 
terior side for a greater or less distance below the apex. Base mode- 
rately inserted, tapered inferiorly. Pulp-cavity sabcentral or nearest 
the posterior border, similar in section to that of the body of the spine, 
aud apparently concealed throughout the extent of the external body. 

Perhaps the most marked peculiarity of the spines above designated 
consists in their symmetrically rounded transverse section and absence 
of a defined posterior face. In curvature they resemble Yystracanthus 
and Marracanthus, with which latter their affinities would appear to be 
most intimate, as indicated by the denticulate character of the tuber- 
cles towards the extremity. 

As here understood the genus embraces Drepanacanthus ? stellatus, of 
Newberry and Worthen, who have remarked its anomalous character, 
(Ill. Rep. II, p. 125), and possibly the large spine described by Prof. 
AGASsIz from the Carboniferous limestone of Bristol, England, under 
the name Oracanthus pustulosus, (Pois. Foss., IL, p. 15, Tab. 2, fig. 3, 4,) 
which presents apparently the same arrangement of the tuberculose 
ornamentation and similarly rounded anterior and posterior borders, 
while the thickened wall inclosing the pulp-cavity along the concave 
side would seem to indicate the reversed or anterior curvature of the 
spine, the base not being preserved in the original noticed by Professor 
AGASSIZ. 

A small ichthyodorulite from the Carboniferous limestone of Russia, 
described by Col. RomANOWSKyY under the name Myriacanthus semi- 
granulatus,* may also prove to be referable to the genus here recognized. 
The latter form is distinguished by its straight, very gradually tapering 
outline, nearly circular transverse section, with a large central cavity, 
and bearing externally along one side two rows of obtuse, closely 
arranged tubercles; the base is not shown in the specimen, which is 


* Desc. quelques restes de Poissons Fossiles, trouvis dans le calcaire carbonifére de Gouvernement 
de Toula. Par Hennadius Romanowsky. Moscow, Imp. 1'Un. Impériale, 1864. 
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about .1 inch in diameter, and probably above one inch and a half in 
length. 

The species thus far determined belong to the Lower Carboniferous 
formations, and that described under the specific term B. baculiformis 
is regarded as the typical representative of the genus. 


BATACANTHUS BACULIFORMIS, St. J. and W. 
Pl. XXI, Fig. 4, 5, 6, 7, 8. 


Spines of medium size, gently curved and very gradually tapering 
from the base toward the turgid, bluntly terminated summit, trans- 
verse section oval, slightly compressed posteriorly, and uniformly 
rounded along both margins. External surface occupied by ten to thir- 
teen, more or less, faint longitudinal costz in either side, separated by 
a narrow sulcus, and bearing numerous radiately sculptured tubercles, 
arranged in more or less regular oblique series gently descending from 
the anterior to the posterior border, though subject to considerable 
variation in the latter respect, especially in the posterior region, where 
the transverse arrangement is very irregular. The tubercles in the 
anterior portion of the spine, where their apices have been more or less 
abraded, are obliquely transverse or crescentiform, the concave side 
toward the apex, and vertically spaced by three times their own diame- 
ter; posteriorly they become slightly elongated vertically, and more 
acuminate, smaller and more crowded, their eccentric apices, as in the 
anterior rows, generally directed above. Towards the summit the tuber- 
cles suddenly develop into strong, conical processes, which are appa- 
rently smooth, and which form a singular bristling armature of the 
turgid extremity, occupying the greater part of the lateral surfaces and 
the anterior margin. Base, as shown ina fragment of a small spine, 
inserted at an angle of about 40° with the dorsal line, strong and taper- 
ing to an obtuse point, excavated posteriorly. Pulp-cavity nearly half 
the diameter of the spine, lateral walls nearly the same thickness as 
the posterior, and about half the strength of the wall along the concave 
anterior border, extending quite to the summit, and probably opening 
posteriorly below the line of insertion. A specimen half an inch in 
greatest diameter near the base probabiy attained seven or eight inches 
in length, about the dimensions of the largest examples at present 
known. 

The fragments of spines of the present species are readily recogniza- 
ble by the transverse and generally obliquely arranged tubercles of the 
anterior region, their posterior half being generally distorted by the 
yielding of the thin walls inclosing the pulp cavity to external pressure. 
A beautiful example which we owe to Mr. WACHSMUTH, showing nearly 
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an entire spine, wanting only an inch or two of the inferior extremity, 
exhibits the connection of the singular swollen apex, with its claw- 
shaped tuberculose processes, to the body of the spine, a relationship 
which would hardly be suspected were the two parts found detached, 
as they generally are. The large spinose hooks of the extremity in this 
specimen seem to be traversed by a cavity connecting with the internal 
or pulp-eavity, and filled with a soft chalky substance. Other speci- 
mens, however, exhibit, on removing the smooth external shell, an inner 
dense core, but with an exceedingly delicate perforation, which is appa- 
rently in direct communication with the coarse medullary canals which 
traverse the body walls. 

Position and locality: Not common, fish-bed horizon in the upper 
part of the Keokuk limestone, Lagrange and St. Francisville, Missouri ; 
Keokuk, Iowa; and possibly in the fish-bed of the lower or division 
beds at Nauvoo, Illinois. 


BATACANTHUS STELLATUS. 


Pl. XXI, Fig. 1, 2, 3. 
Drepanacanthus ? stellatus, NEWBERRY and WORTHEN, 1866, Geol. Sur.Il., Vol. IL, p. 125, Pl. X11, fig. 7. 


Spines of medium size, gradually tapering to an obtuse point, mode- 
rately curved, transverse section subovate, lateral surfaces compressed. 
and regularly rounded into either border. Lateral face marked by 
twelve to sixteen, more or less, obscure, closely approximated, longitu- 
dinal cost, ornamented in the middle region by delicate, subconical, 
strongly sculptured tubercles, separated vertically by twice or three 
times their diameter, and arranged in irregular diagonal order, the 
series generally extending obliquely upwards from the anterior border. 
Towards the upper part in the convex posterior side the tubercles 
become suddenly enlarged to several times their dimension in the late- 
ral faces, widely spaced vertically, laterally compressed or vertically 
elongated, strongly ridged, with their obtuse, eccentric apices below the 
middle, and forming about five rows embracing the rounded margin; 
in the lower portion of the spine the tubercles of the posterior border 
present scarcely appreciable difference in size and form from those in 
the lateral faces. Along the anterior border, and perhaps extending 
nearly to the base and probably reaching to the apex, several more or 
less regular rows, at least four in some examples, of strong, more or less 
laterally compressed, trenchant, recurved denticles occur, those on 
either side of the median line being largest, and apparently irregularly 
interspersed with small tubercles similar to those in the lateral surfaces; 
the large denticles are sometimes scattered at irregular intervals in the 
body of the spine, especially in the upper portion, and in most instances 
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they are strongly ridged vertically, though the two largest anterior 
rows are generally quite smooth, probably in consequence of wear. Base 
unknown. Pulp-cavity of moderate size, in section similar to that of 
the body, rapidly diminishing in diameter above, the posterior wall 
exceeding the thickness of the lateral walls and about half that of the 
anterior wall. The largest examples attain seven inches or more in 
length. 

The species originally described by Messrs. NEWBERRY and WORTHEN 
was based upon an imperfect, worn specimen, obtained from the geode 
beds immediately overlaying the Keokuk limestone. Subsequently 
additional and in some respects more perfect material has been obtained, 
the study of which has afforded a clearer knowledge of the generic as 
well as specific peculiarities by which these spines are distinguished. 

Our specimens do not show the actual extent of the denticles in the 
anterior border, indeed they would seem not to reach beyond the middle 
descending towards the base, though this appearance may be deceptive. 
In a much worn fragment of a large spine, which we have doubtfully 
referred to this form (fig. 3, Pl. X-XII,) the lateral tubercles become 
somewhat transverse in the lower anterior portion of the spine, recall- 
ing the shape of the tubercles in the preceding form ; but the specimen 
is generally so abraded, except along the anterior margin where the 
strong denticles are still preserved, as to render the determination of 
its identity with the present form unsatisfactory. 

The forin here described strikingly resembles B. baculiformis, with 
which it is associated, but may be recognized by its perbaps more taper- 
ing and curved outline, less tumid apical extremity, more compressed 
lateral surfaces, and the opposite direction of the oblique disposition of 
the tubercles ; also the occurrence of strong tuberculose denticles along 
the anterior border, as also in the upper portion of the posterior side, 
offer marked contrast to the form cited above. 

Position and locality: Not common, in the fish-bed herizon of the 
Upper Keokuk limestone, at Hamilton, and in the immediately superim- 
posed geode bed at Warsaw, Illinois. 


Grenus GAMPSACANTHUS, St. J. and W. 


Spines long, laterally compressed, tapering, curved backward (?). 
Lateral faces obscurely costate longitudinally, ornamented with more or 
less regularly disposed, radiatingly sculptured or nearly smooth tuber- 
cles, whose apices are directed upward, often interspersed with larger 
tubercles of the same style, especially in the convex border; posterior 
or concave margin occupied by large, laterally compressed, subtrenchant 
denticles, slightly curved downward, widely spaced, of nearly uniform 
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size, or diminishing inferiorly, sometimes with minute downward-hooked 
tubercles in the interspaces; apex armed with one or more strong denti- 
cles similar to those occurring in the concave border. Base transversely 
expanded and more or less laterally dilated, apparently not inserted or 
but slightly buried in the integuments. Pulp-cavity large, nearly 
central, walls thin below, more dense near the apex, and apparently 
thickest in the convex margin. Spines of small size. 

The above general description applies to two or three forms occurring 
in the St. Louis and Keokuk limestone, and which have close affinities 
with the spines indicated under the designation Lecracanthus.{ Their 
main distinctive features are the uniform denticulation of the concave 
margin and the apparent greater regularity in the longitudinal arrange- 
ment of the tubercles in the lateral faces. The character of the base is 
not well shown in the specimens before us, but it apparently intimately 
resembles that of the spines just referred to, and was probably lightly 
imbedded. In the latter particular, and the posterior curvature, these 
spines differ widely from Batacanthus, with which they have certain 
resemblance of general outline. The form of the larger tubercles, such 
as occur in the convex border of some of the species, bears a striking 
resemblance to the large anterior tubercles in Dipriacanthus, McCoy, 
and the resemblance is further carried out in the peculiarly expanded 
base. But Prof. McCoy does not mention whether the form described 
by him was a hollow spine, though he compares it with Oracanthus, but 
particular stress is laid on its resemblance to the comparatively solid, 
articulated spines of some of the Silwroids ; while those under consider- 
ation undoubtedly belong to Selachians, the character of the basal 
attachment strongly suggesting relationship with the Rays or Mylicdonts. 


GAMPSACANTHUS TYPUS, St. J. and W. 


Pl. XXII. Fig. 12. 

Spines of small size, considerably curved, and gradually tapering, 
the basal portion very thin and more or less expanded before and 
behind, the apex apparently bluntly terminated and possibly armed 
with three or four flattened processes, that behind (?) largest and in all 
respects like the posterior denticles, that in front smallest, with an 
intermediate one, possibly two rising from either lateral face immedi- 
ately beneath the crest. The body of the spines is almost invariably 
crushed flat, buta fragment of apparently the same form shows an oval 
transverse section, a very large and nearly central pulp-cavity extend- 
ing to the tip and thin lateral walls, thickened in the margins, that of 
the convex margin apparently strongest; this would seem to indicate 
the posterior curvature of the spine. The lateral faces are marked with 
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delicate scutiform tubercles, arranged in quite regular longitudinal rows, 
closely approximated laterally, and vertically spaced by once to twice 
their diameter, though irregular and often crowded towards the base, 
and interspersed with large, similarly shaped tubercles, which form 
perhaps three, more or less, rows in either face, widely and irregularly 
spaced vertically, except in the convex margin, where they are more 
numerous and more uniform in size and disposition; the tubercles, large 
and small, are oval in outline, with delicate arched transverse crest, the 
acutely rounded apex directed above and generally projecting beyond 
the base of the abrupt concave superior face, the inferior side gently 
sloping and faintly sculptured with radiating ridges; the smaller tuber- 
cles are generally more nearly circular or transversely oval, their sum- 
mits adpressed, while the larger ones are longer and often produced 
into a sharp-pointed apex. The intercostal spaces are more or less 
clearly defined by a sharp impressed line, and the interspaces, or costa, 
between the tubercles are delicately striato-punctate. The concave 
margin is set with a row of strong, laterally compressed, subtrenchant 
tubercles or denticles small or faintly striated vertically at their expan- 
ded bases, slightly curved or hooked downward, widely spaced, the 
distance regularly decreasing towards the apex, a medium size specimen 
bearing perhaps six to eight denticles. A specimen one and a half 
inches in length has a transverse diameter near the middle of about .12 
inch, probably as great again as the lateral diameter. 

The few specimens of the above described form which we have exam- 
ined, though more or less imperfect in one or other respect, are singu- 
larly persistent in their distinctive characteristics. Only one example 
preserves the extreme apex, which presents the appearance described 
above, while its body ornamentation is precisely like that observed in 
other individuals. One large fine specimen obtained by Professor 
WoORTHEN, at St. Louis, shows the very thin, transversely expanded 
base, so very like that of Lecracanthus unguiculus. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Illinois ; St. Louis, Missouri. 


GAMPSACANTHUS SQUAMOSUS, St. J. and W. 
Pl. XXII, Fig. 13. 

Spines proportionately short, rapidly tapering, very slightly curved 
backward, apex obtusely pointed or terminated in a strong, slightly 
curved spur, basal borders expanded, transverse section elliptical, 
though usually flattened by pressure. Lateral surfaces thickly studded 
with relatively large tubercles, arranged in more or less regular longitu- 
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dinal rows and diagonal series in both directions, vertically spaced by 
about their own diameter, closely approximated laterally, largest and 
most crowded in front and occupying the convex margin, apparently 
scattered posteriorly, abruptly truncated above with an arched trans- 
verse crest, sloping below and more or less distinctly radiatingly stria- 
ted, though geuerally quite smooth. The costze do not appear to be 
distinctly defined; the vertical interspaces beneath the tubercles are 
finely striated, or striato-punctate. ‘The posterior or concave edge set 
with rather strong, laterally compressed, slightly downward curved 
denticles, spaced by little more than their diameter, and rapidly dimin- 
ishing in size inferiorly. A specimen, probably imperfect, half an inch 
in length, measures about .20 inch across the expanded base. 

The form described is known from only two specimens, one of which 
is quite perfect so far as relates to its external features, though the 
basal portion is doubtless broken away. It is most intimately allied to 
G. latus of the Keokuk limestone, both in shape and general ornamen- 
tation ; the only marked distinguishing feature being the less strongly 
sculptured tubercles and their more crowded arrangement. 

In case the specimens noticed represent nearly the entire length 
attained by the spines, of both these forms, one can scarcely fail to 
recognize affinities which almost equally ally them with Prigeacanthus— 
their chief distinction, assuming their basis of support to be the same, 
consisting in the occurrence of a row of strong denticles in the concave 
margin. 

Position and locality: Upper beds of the St. Louis limestone; St. 
Louis, Missouri. 


GAMPSACANTHUS ? LATUS, St. J.and W. 


Pl. XXU, Fig. 14. 


A fragment of a spine, discovered by Dr. G. A. WILLIAMS, showing 
about half an inch of the upper extremity of a medium-sized specimen, 
seems to be allied generically with the form noticed under the name 
Gampsacanthus typus. The specimen is characterized by its somewhat 
rapidly converging anterior and posterior margins, terminated in an 
obtuse poiut, laterally compressed, broadly rounded in the gently arched 
convex margin, lateral faces apparently slightly converging to the more 
sharply rounded concave margin, which is occupied by a row of very 
strong, slightly compressed aud recurved denticles, which are smooth or 
perhaps faintly ridged vertically, widely spaced and apparently dimin- 
ishing in size below, where they may assume much the appearance of 
the tubercles. The flattened or very gently arched lateral faces and 
convex border preseut numerous scute-like, coarsely stellate tubercles, 
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whose apices are directed towards the summit, and more or less regu- 
larly arranged in closely approximated longitudinal rows and oblique 
series in both directions, vertically spaced by once to twice their diame. 
ter, and of nearly uniform size, or diminishing in size above. The inter- 
spaces are occupied by rather coarse, interrupted striae, with more 
-distinet but irregular intercostal sulci. Pulp-cavity very large. 

The solitary fragment under consideration exhibits so small a section 
of the spine as to render a perfectly satisfactory comparison with other 
forms impossible. The character of its tuberculation bears a marked 
resemblance to Pnigeacanthus deltoides, as also the rapidly tapering out- 
line; but the presence of strong denticles in the concave margin, also 
the more definite longitudinal disposition of the tubercles in the lateral 
surfaces, distinguish it from that form, and at the same time present 
close affinities with Gampsacanthus, to which it is here referred. 


Position and locality: In the upper fish-bed horizon of the Keokuk 
limestone; Boonville, Missouri. 


Genus LECRACANTHUS, St. J. and W. 


Spines elongated, laterally compressed, rounded in front and behind, 
tapering posteriorly (?), curved, base expanded before and behind, very 
thin, apparently resting upon or but slightly imbedded iu the integu- 
ments, apex more or less transversely expanded and armed with strong 
denticles. Lateral surfaces rounded into either margin, and occupied 
by irregularly disposed stellate tubercles, those in the upper portion 
have their apices above the middle, while in the lower portion of the 
body they are more symmetrical, or subconical, Pulp-cavity very large, 
central, the inclosing walls correspondingly thin, apparently thickest in 
the convex margin. Spines of small size. 

The spines here indicated are closely allied to Pnigeacanthus, appa- 
rently possessing the same basal expansion and very similar tubercula- 
tion of the lateral surfaces and borders. The tubercles appear to be 
uniformly distributed in the sides and anterior and posterior borders, 
though they are sometimes enlarged in one or other margin, large and 
small intermingled without distinct arrangement. But the most marked 
distinguishing feature is the singularly distended, spinose tip, which 
presents a striking contrast to the simple tuberculated apex of the above 
mentioned spines. In general outline, and perhaps tuberculation, these 
spines seem to be intimately related to Dipriacanthus, McCoy ; but their 
relationship is no more intimate than is that of Gampsacanthus, while 
the description of Dipriacanthus (Brit. Pale. Foss., p. 627, Pl. 3k, fig. 
18,) does not permit the satisfactory determination of its affinities with 
either of the genera here indicated. 
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LECRACANTHUS UNGUICULUS, St. J. and W. 


Pl. XXII, Fig. 10, U1. 


Our collections contain numerous fragmentary remains of a peculiar 
form, the exact affinities of which it is difficult positively to determine, 
but which seems to be closely allied to Pnigeacanthus (Oracanthus pnigeus, 
N. and W.) The specimens in no instance, save one, show the entire 
length of the shaft; they are about equally abundant, portions of the 
inferior body and short sections of the curiously spinose tip. But one 
specimen, found at St. Louis, shows the connection of the almost uni- 
versally dissevered parts, though it is not improbable some of the short 
specimens may prove to be immature spines. It is quite conjectural 
whether the direction of curvature was forward or backward. If, as is 
inferred, Pnigeacanthus was curved in the latter direction, assuming 
from the character of the thin, transversely expanded inferior portion, 
which presents no appreciable differences distinguishing it from the 
above genus, then these spines are probably similarly arched posteriorly. 
The body walls are exceedingly thin and of nearly uniform thickness, 
perhaps slightly strengthened in the margins; in consequence of their 
frail build they are almost always crushed, the inner surfaces of the 
walls more or less closely approximating. But in the collection of Mr. 
VAN HoRNE, a fragment of a rather large individual exhibits the sub- 
lenticular transverse section quite satisfacturily, showing the large 
internal cavity and compressed or gently arched lateral surfaces, which 
are rounded into the broad con vave (posterior ?) margin, and from which 
they gradually converge to the narrower and more sharply rounded 
convex side. The curvature, viewed from the side, is considerable, the 
basal portion rather suddenly expanding both in front and behind, but 
none of the specimens retain any indication of an inserted extremity, 
on the contrary, the inferior borders become exceedingly thin, and, as 
mentioned by Messrs. NEWBERRY and WORTHEN in connection with 
Pnigeacanthus (O. pnigeus), the structure is that of semi-osseous carti- 
lage, the osseous particles of which, in the process of growth, becomes 
firmly impacted in the body of the spine. The middle portion of the 
shaft to near the extremity is of nearly uniform dimensions, or very 
gradually tapering to the suddenly and irregularly expanded apical 
extremity, which appears to be thrown slightly forward and terminated 
with several strong, talon-like, smooth processes or denticles, which 
spring from the anterior (?) margin and lateral surfaces, more or less 
compressed laterally, rounded and thickest along the convex side, and 
curved forward. In many examples occurs a sudden tuberculose expan- 
sion in the posterior (?) margin of the spine just beneath the tip, and 
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which is probably a persistent feature of the form. The surfaces of the 
spine are studded with relatively large, coarsely stellate tubercles, inter- 
spersed with smaller ones, and more or less irregularly disposed, and 
which are coarsely sculptured in radiating ridges, though generally 
worn smooth, abruptly terminated above, the apices directed toward the 
summit of the spine, which latter features are, perhaps, most apparent 
in the upper portion, where the larger tubercles themselves present the 
appearance of eccentrically apiculate scutes. The interspaces are irreg- 
ularly and finely striated or striato-punctate. A specimen below the 
medinm size has a length of at least 1 inch, transverse diameter near 
the middle .07, greatest expansion near the tip about .10, transverse 
basal expansion about .20 inch; lateral diameter reduced to the mini- 
mum by the compression of the opposite sides. 

The general aspect of the spines described above bear a striking 
resemblance to Pnigeacanthus ; but their greater length and peculiar 
armature of the apex widely distinguish them. Whether the absence 
of the apical processes in the above form should be regarded as evidence 
of its generic distinctness from the spines under consideration, we may 
not presume to have conclusively demonstrated ; but that the facts bear 
such interpretation seems, to us, unquestionable. 

Position and locality : Upper beds of the St. Louis limestone; St. Louis, 
Missouri, Alton, Llinois. 


GrENus ORACANTHUS, Agassiz. 


ORACANTHUS? OBLIQUUS, St. J. and W. 


Pl. XXU. Fig. 16. 


A fragment of a spine, too imperfect for satisfactory description, but 
presenting anomalous features distinguishing it from forms previously 
noticed in our Carboniferous collections, we have provisionally referred 
to Oracanthus, with which in some respects it seems to be closely allied. 
The spine appears to have been of moderate length and rapidly tapered 
to the obtuse apex, but the posterior borders are broken away and the 
remaining lateral surfaces bear evidence of compression, thus suggest- 
ing the presence of a large central cavity. The anterior margin, which 
is gently curved posteriorly, presents an obtuse angle bearing prominent 
eccentric, obliquely transverse decussations, which gradually diminish 
and are finally replaced by simple tubercles on approaching the apex 
similar to those occurring in the lateral faces; the transverse tubercles 
are widely spaced, narrow along the crest, abruptly descending above, 
sometimes interrupted giving rise to a series of small tubercles, and in 
their worn crests coarsely punctate. The lateral faces are studded with 
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small subconical tubercles, very variable and irregularly disposed as to 
size, but with indistinct traces of longitudinal ridges, which, however, are 
subject to frequent interruption by the interpolation of large tubercles, 
which is especially the case towards the summit, and with obscure, 
irregular oblique disposition; the lateral tubercles also present a coarse 
punctation in their worn crowns, with indications of vertical or radia- 
ting ridges in their sides. 

The decussated_anterior ridge, or transverse tubercles, resemble the 
decussated ridges of Ctenacanthus ; but this appearance cannot be asso- 
ciated with any of the Ctenacanthi occurring in the same horizon, while 
the character of the very irregular tuberculose lateral surfaces exhibit 
still more remote affinities with these forms. The unique example, 
however, is scarcely sufficient for the determination of its generic rela- 
tionship. 


Position and locality: TY ish-bed horizon upper part of the Keokuk 
limestone ; Warsaw, Illinois. 


ORACANTHUS CONSIMILIS, St. J. and W. 


Pl. XXII, Fig. 15. 


The form here indicated is represented by a few fragmentary speci- 
mens, which generally show only the surface tuberculation, with tbe 
exception of a single individual discovered by Mr. VAN HoRNE, which 
exhibits the entire transverse outline of a section apparently from near 
the middle of a medium-sized spine. The latter specimen, which is 
much distorted by the compression of the lateral walls of the large pulp- 
cavity, indicates a moderately or somewhat rapidly tapering outline, 
long-elJiptic transverse section, laterally very gently arched, and the 
anterior border, as indicated by the apparent greater thickness of the 
wall in that portion of the spine, is broadly rounded and apparently 
very slightly curved backward or nearly straight; the opposite or post- 
erior side faintly concave vertically, relatively broader and more angu- 
larly rounded, or flattened along the median region and somewhat 
abruptly rounding into the lateral faces along the postero-lateral angles. 
The superficial ornamentation consists of relatively large, transverse 
or oval, vertically sculptured tubercles, arranged upon obscure longitu- 
dinal ridges separated by faint sulci and striato-punctate, closely 
upproximated laterally, vertically spaced by about twice their diameter, 
disposed in irregular transverse order, or generally descending in a 
slight oblique course from the anterior to the posterior border, and uni- 
formly dispersed throughout the spine, occurring equally in the post- 
erior and auterior margins. The tubercles culminate in a subacute apex 
directed towards the summit of the spine, the inferior slope gently con- 
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vex, that above more abrupt and concave but presenting considerable 
variation in form and size in various parts of the body, two or more 
coalescing at the point of bifurcation of the costs, forming laterally 
elongated prominences traversed by an interrupted transvere crest, and 
one or more eccentric rows in either margin consisting of strong, oblique, 
irregular tubercles, in size nearly as large again. as those occupying the 
lateral faces. Base unknown. Internal cavity large, nearly central, 
the lateral walls less than half the strength of those in front and behind. 
Transverse or greatest diameter near the middle of the spine 1 inch, 
lateral diameter across the postero-lateral angles .32, lateral diameter in 
front across the anterior limit of the cavity .25; antero-posterior diam- 
eter of the internal cavity .70 inch. 

Notwithstanding the imperfect condition of the specimens referred to 
above, a careful reference to the description and comparison with the 
illustrations given by Professor AGASsIz of Oracanthus Milleri (Pois. 
Foss. 3, p. 13, Tab. 3, fig. 1-4,) of the Carboniferous limestone of England, 
leaves scarcely a doubt as to the generic identity of these fossils with 
Oracanthus as the genus is defined by the typical representative O. 
Milleri, Ag. Specifically the present form is distinguished from that 
just named by its relatively more numerous and less obliquely disposed 
tubercles, which in shape are very like in both forms, though they 
appear to be more isolated laterally and, perhaps, vertically than is the 
case in O. Milleri. 

Dr. LIEDY has described a spine reported from the “Missouri Terri- 
tory,” and probably belonging to the Lower Carboniferous, under the 
name Oracanthus vetustus (Jour. Acad. Nat. Sci., Phila., Vol. II, [second 
series,] p. 161, Pl. 16, fig. 1, 2, 3,) which undoubtedly is closely allied to 
the above described form. It is chiefly distinguishable by the less 
robust and more numerous tuberculation, features with regard to the 
variation of which we are not sufficiently familiar to decide their im- 
port. 

In regard to their relationship with Pnigeacanthus deltoides, we have 
little hesitation in recognizing their generic distinctness, the latter 
having the appearance of, and probably more intimately homologous 
with dermal scutes than with true fin or defensive spines—affinities no 
less distinct than those which distinguish the teeth from the spines, and 
thongh they are differences of degree, nevertheless they are always 
strongly marked and unmistakable, by which the thin solid elements of 
the integument are distinguishable one from the other. 

Position and locality: Upper beds of the St. Louis limestone; Alton, 
Ill., St. Louis, Mo., Pella, Ia. 
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GENUS PNIGEACANTHUS, St. J. and W. 


Spines comparatively short, conical, laterally compressed, base broadly 
expanded before and behind, without insertion, rapidly tapering to the 
obtuse apex, which is directed posteriorly, transverse section elliptical, 
rounded into the slightly sigmoidally curved anterior border and concave 
posterior margin. Pu'p-cavity very large, extending nearly to the 
tip; lateral walls very thin, slightly thickened in the margins. External 
surface occupied by irregularly disposed, radiatingly sculptured tuber- 
cles, sometimes arranged in obscure or interrupted longitudinal and 
diagonal order. 

The affinities of the spines embraced under the above generic term 
would appear to be more intimate with Oracanthus than with the spines 
which we have described under Lecracanthus, differing from the former 
in the irregular disposition of the tubercles and less solid build, and 
from the latter by their shorter proportions and absence of spinose 
tubercles in the apical extremity. 

The Oracanthus pnigeus, N. and W., of the Keokuk limestone is 
regarded as the typical example. In connection with the original 
description of the latter form, Dr. NEWBERRY refers to a Devonian 
species, which he has recognized under the name O. abbreviatus, and 
which he regards as closely allied to the above species. 


PNIGEACANTHUS DELTOIDES, St. J. and W. 


Oracanthus pnigews, NEWBERRY and WORTHEN, 1866, Il. Rep., Vol. I, p. 117, Pl. XII, fig. 3. 


The present form has a triangular outline, the anterior border nearly 
straight or with a slight sigmoidal curvature, the opposite side gently 
concave, and both rapidly converging to the bluntly pointed apex. In 
the present condition of the original and thus far only authentic exam- 
ple, the opposite lateral walls are pressed close together, the breaking 
away of a portion of one side revealing the great extent of the internal 
cavity and the comparatively thin crust of the inclosing walls. The 
tuberculation consists of relatively strong, eccentrically conical, coarsely 
sculptured, stellate tubercles, those in the lower portion of the spine 
being more symmetrical than those towards the apex, which latter are 
projected upward forming scute-like bosses, with a gentle inferior siope 
and abrupt concave superior face ; the tubercles are arranged in obscure 
interrupted longitudinal series, large and small intermingled, but the 
largest occurriug in the front half of the spine; the interspaces are occu- 
pied by coarse, interrupted longitudinal striz. The specimen exhibits 
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no trace of spinose processes in the tip, the uniform tuberculation pre- 
vailing throughout, though more or less worn near the extremity; but 
in the concave margin near the extremity occur large tubercles similar 
to those in the anterior portion of the spine, and which are apparently 
irregularly disposed. 4 

Towards the mutilated inferior border, the inner surface of the walls 
present much the appearance of semi-ossified cartilage, the individual 
tubercles seeming to have had independent origin in the extreme bor- 
ders, but later to have become more and more intimately connected by 
the impingement of their edges, and finally became incorporated in the 
solid bony basis of the spine, their inner surface no longer showing suture 
or other signs of isolated origin. Indeed the structure of the base of these 
spines, as it appears under the ordinary lens, seems to be almost exactly. 
like that of the semi-osseous cartilage of the jaws, remains of which 
we have discovered in our Lower Carboniferous deposits. Yet, it is not 
improbable that these bodies present all the phases of developmental 
origin discernible in ordinary spines, 7. ¢., distinct formative organs by 
which the basis or inserted portion was formed and subsequently the 
enameled or external coating was produced, though here we have what 
at first thought seems to be the anomalous feature of the intimate 
peripheral association of the organs, but which, in fact, seems to be iden- 
tical with their occurrence in the development of dormal scutes. 

Position and locality: Upper fish-bed horizon of the Keokuk.lime- 
stone; Keokuk, Iowa. 
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SYSTEMATIC AND CHRONOLOGICAL TABLE 


OF FOSSIL FISHES DESCRIBED IN THE PRESENT VOLUME. 


SELACHIANS. 


HYBODONTS: 


Phebodus, St. J. and W., - = = : Z 


Sophie, St. J. cance , Devonia, - - - 


Bathycheilodus, St. J.and W., — - - : a 


MeLsaaesii, St. J. iti Wo , Devonian, : 


Pristicladodus, McCoy, - ° : 


Cladodus, 


Springeri, St. J. and W., Tandericae - : 
Agassiz, - - - - 

exilis, St. J. and W., Tend erhonel - 
Springeri, St. J. and W., Kinderhook, 1 ye 
exiguus, St. J. and W., Kinderhook, 

succinctus, St. J. and W., Kinderhook, - 
Wachsmuthi, St. J. and W., Kinderhook, - 
alternatus, St. J. and W., Kinderhook, — - - 
intercostatus, St. J. and W., Upper Burlington, 
gomphoides, St. J. and W., Upper Burlington, - 
bellifer, St. J. and W., Upper Burlington, - 
prenuntius, St. J. ad W., Upper uaa ta - 
raricostatus, St. J. and W., Keokuk, : 
eccentricus, St. J. and W., St. Thane. - - - 
Van Hornei, St. J. and W., St. Louis,  - : 
euglypheus, St. J. and W., St. Louis, - - 
Fulleri, St. J. and W., Coal Measures, - - 
pandatus, St. J, and W., Coal Measures, - - 
carinatus, St. J. and W., Coal Measures, - 
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Lambdedus, St. J. and Vien = - > = = = - 


costatus, St. J. and W., U. Burlington, = - - 
calceolus, St. J. and W., U. Burlington, — - - 
var, robustus, Keokuk, — - - - - = 
transversus, St. J. and W., St. Louis, - - 
hamulus, St. J. and W., Chester, - = . 
reflexus, St. J. and W., Chester, - - - 


Hybocladodus, St. J.and W., - = : : 3 


plicatilus, St. J. At W., U. Burlington, = - - 
tenuicostatus, St. J. and W., Keokuk, - - 
intermedius, St. J. and W., Keokuk, - : - 
compressus, (N. and W. sp.), U. Burlington, - 
nitidus, St. J. and W., Chester, - - - 


Thrinacodus, St. J. and W.,_ - - - . 


nanus, St. J. and we einai - - = 


Mesodmodus, St. Ii and W., — - - = 2 


exsculptus, St. J. and W., renneenoos - : 
explanatus, St. J. and W., kxinderhook, - - 
ornatus, St. J. and Ww. U. Burlington, - - 


Orodus, Agassiz, : 5 s 5 5 5 


parallelus, St. J. aida AVE Picadertivelc - - 
Whitei, St. J. and W., reinimoals - : 
decussatus, St. J. and W., Kinderhook, - - 
Dedaleus, St. J. and W., Kinderhook, - - 
major, St. J. and W., Lower Burlington, - - 
variocostatus, St. J. and W., Upper Burlington, 
Justigiatus, St. J. and W., U. Burlington, - - 
carinatus, St. J. and W., Keokuk, - - - 
neglectus, St. J.and W., St. Louis, - .- - 
parvulus, St. J. and W., St. Louis, - 2 = 
turgidus, St. J. and W., Chester, - - - 
Alleni, St. J. and W., L. Coal Measures, 


Leiodus, St. J. and W., - : = s : 3 H 


calcaratus, St. J. and W., U. Burlington, : 
var. grossipunctatus, Keokuk, — - - : > 


Agassizodus, St. J. and W., - - 2 S : a 


vcariabilis, (N. and W. sp.), U. Coal Meas., - 
Virginianus, St. J. and W., U. Coal Meas.,_ - 

scitulus, St. J. and W., M. and L. Coal Meas. - 
corrugatus, (N. and W. sp.), L. and U. Coal M., 


Periplectrodus, St. J. and W., = = = E 3 E 


Warreni, St. J. and W., U. Burlington, - 
compressus, St. J. and W., St. Louis, - - - 
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Periplectrodus expansus, St. J. and W., Chester, = - 
Stemmatodus, St. J.and W., °— - : 2 = - 


cheiriformis, St. J. and W., U. Burlington, 
bifurcatus, (var. ?) St. J.and W., U. Burlington, 


bicristatus, (var. 2?) St. J. and W., U. Burlington, - 


simplex, (var. ?) St. J. and W., U. Burlington, - 
symmetricus, St. J. and W., ie ae - 


Keokuk, St. J. and W., eo naie - s 


compactus, St. J. and W., Giesten - : 


PETALODONTS : 


Desmiodus, St. J. and W., - 2 z : 3 


tumidus, St. J. aan W., St. Torts - 
costelliferus, St. J. catil W., St. Louis, 
ligoniformis, St. J. and w. Keokuk, 
? flabellum, St. J. and W., Keokuk, 


Venustodus, St. J. and W., 3 é : : : 


variabilis, St. J. and W., U. Breinetore - - 
robustus, St. J. and W., U. Burlington, - - 
tenuicristatus, St. J. and W., Keokuk, - - 
Leidyi, St. J. and W., St. Louis, -. - - 
argutus, St. J. and W., Chester, - - : 


Harpacodus, Agassiz, - - - - - - 


occidentalis, St. J. and W., St. Louis, 
compactus, St. J. and W., aur : ~ 


Chomatodus, Agassiz, - 5 3 2 2 


comptus, St. J. and W., it Bonineront - : 
parallelus, St. J. and W. , Warsaw, - - - 
incrassatus, St. J. and W., St. Louis, — - - 
inconstans, St. J. and W., St. mate - - : 


Lisgodus, St. J. and W., - - y 


curtus, St. J. nd Nives WW Barlieton! : - 
serratus, St. J. andewe U. Burlington, - - 
Ecdulvab at St. J. anal W., St. Louis, - 2 


Tanaodus, St. J. and W., - - 2 A 5 


sublunatus, St. J. and W.,, “St. Ledie - - - 
pumilus, St. J. and W., St. Louis, - - 
prenuntius, St. J. and W., St. Louis, - 
sculptus, St. J. and W., St. Louis, - 
grossiplicatus, St. J. and W., Chester, 
bellicinctus, St. J. and W., Chester, 

depressus, St. J. and W., Chester, 
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Tanodus polymorphus, St. J. and W., Sees - 
Ctenoptychius, Agassiz, - : - - 
— ~~ pertenuis, St. J. and W. Chester - - 
— Stevensoni, St. J. and Ww .» Coal Pena! 
Polyrhizodus, McCoy, - - - - - 
— Williamsi, St. J. and W., Keokuk, 
— nanus, St. J. and W., ieoleuie - . 
— jerk St. J. ond Wiss Waco, : 
a amplus, St. J. and W., St. Louis, - - 
— carbonarius, St. J. and W., Coal Meas., 
Dactylodus, N. and W., - - - - - - 
~- concavus, St. J. and W., St. Louis, 
— minimus, St. J. and W., St. Louis, - - 
— excavatus, St. J. and W., Chester, - 
Antliodus, N. and W., - - - i 
— ~~ perovalis, St. J.and W., Warsaw, — - 
— gracilis, St. J. and W., Ww arsaw, - - 
Petalodus, Owen, - - - - - - 
_ hybridus, St. J.and W., St. Louis, 
—  proximus, St. J. and W., Coal Meas., 
Ctenopetalus, Agassiz, - - - - 
— vinosus, St. J. and W., Keokuk, 
— bellulus, St. J. and W., St. one - - 
— limatulus, St. J. and W., Chester, - 
— medius, St. J. and W., Chester, - 
— occidentalis, St. J. and W., Coal Meas., 
Pristodus, Agassiz, - - - - : = 


— ? acuminatus, St. J. and W., Kinderhook, 


Calopodus, St. J. and W., - - - - 
a apicalis, St. J. and W., Coal Meas., 
Petalorhynchus, Agassiz, - - - 
—  pseudosagittatus, St. J. and W., St. ionic 
— distortus, St. J. and W., St. Tenis) 
— spetulgaus: St. J. and W., St. Louis, - 
Peltodus, N. and W., - - - - - - 
— Guadratus, St. J. and W., St. Louis, - 
a ? plicomphalus, St. J. and W., Chester, - 
— transversus, St. J. and W., Coal Meas., 
Fissodus, St. J. and W., - - - - - - 
— bifidus, St. J. and W., Chester, - 
a tricuspidatus, St. J. and W., Chester, 
Cholodus, St. J. and W., - - - - 
— inequalis, St. J. and W., U. Coal eae 
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COCHLIODONTS 


Psephodus, Agassiz, - - - 


? reticulatus, St. J. and Ww, ranceriooke 


ICHTHYODORULITES: 


Ctenacanthus, Agassiz, - - - - 


spectabilis, St. J. and W., Kinderhook, 


seulptus, St. J. and W., Kinderhook, 
varians, St. J. and W., Kinderhook, 
speciosus, St. J. and W., Kinderhook, 


gradocostus, St. J. and W., U. Burlington, 
Burlingtonensis, St. J. and W., U. Burlington 


Keokuk, St. J. and W., Keokuk, - 
excavatus, St. J. and W., Keokuk, 
gemmatus, St. J. and W., St. Louis, 
pugiunculus, St. J. and W., St. Louis, 
similis, St. J. and W., Chester, - 


Acondylacanthus, St. J. and W., 


gracilis, St. J. andl We jKinderticoks 
cequicostatus, St. J. and W., Keokuk, 


Asteroptychius, Agassiz, - - - - 


? vetustus, St. J. and W. Sranderhoor 
Keokuk, St. J. and W.. Keokle - 
St. Ludovici, St. J. and W., St. Louis, 
? tenuis, St. J. and W., Chester, - 
bellulus, St. J. and W., Coal Meas., 


Geisacanthus, St. J.and W.,_ - c 2 é 


stellatus, St. J. and W., St. Louis, 
bullatus, St. J. and W., “Chiesen - 


Anaclitacanthus, St. J.and W., -  -- c 


semicostatus, St. J. sti W., U. Burlington, 


Bythiacanthus, St. J.and W., A 


Van Hornei, St. J. and W., St. Tou! 


Glymmatacanthus, St. J. and W., - - 


Trishii, St. J. and W., Kinderhook, 


Physonemus, Agassiz, - - 


proclivus, St. J. and W. Tedernone 
depressus, St. J. and Ww. meen 
carinatus, St. J. and Ww. Kinderhook, 
parvulus, St. J. and W., Keokuk, 
Altonensis, St. J. and, W., St. Louis, 


) 
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Physonemus Chesterensis, St. J. and W., Sree 
Drepanacanthus, N. and W., - - 

— reversus, St. J. amt W., St. Bont - - - 
Xystracanthus, Leidy, - - - - - 

— mirabilis, St. J. and W., Gent Meas., — - 

— acinaciformis, St. J. atl W., Coal ‘ee 
Erismacanthus, McCoy, - - - - 

— MeCoyanus, St. J. and W., |, St. ont 
Amacanthus, St. J. and W., 

— gibbosus, (N. and W. sp.), St. Toni 
Marracanthus, St. J. and W., - - - - 

_ rectus, (N. and W. sp.), St. ee, 
Batacanthus, St. J.and W., — - 2 = 

— baculiformis, St. a and W., Keokuk, 

— stellatus, (N. and W. sp.), bomen: - - 
Gampsacanthus, St. J.and W., — - - - - - 

— typus, St. J. and W., St. Louis, - - 

_ squamosus, St. J. and W., St. Louis, - - 

_— ? latus, St. J. and W., Keokuk, - 
Lecracanthus, St. J.and W., - - - - - 

— unguiculus, St. J. and W., St. zane) - : 
Olgas, Agassiz, - . - - 

— ? obliquus, St. J. and W., Kepenis - 

_ consimilis, St. J. and W., St. Tigh - - 
Pnigeacanthus, St. J. and W., - - - : - - 

— deltoides, St. J. and W., Keokuk, 
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DESCRIPTIONS OF INVERTEBRATES. 
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LOWER SILURIAN SPECIES. 


SPONGLA. 
Grexus CNEMIDIUM ? Goldf. 


CNEMIDIUM? TRENTONENSIS, Worthen. 


Cnemidium Trentonensis. Side view, natural size. 


General form discoidal, hight about half as great as the breadth at 
the summit; summit deeply and broadly concave, the base of the con 
cavity being a little to one side of the center. Furrows both on the side 
and in the concavity numerous at the summit but decreasing rapidly 
by coalescing below. Hight of a medium-sized specimen 1.50 inch; 
greatest breadth at the summit 3 inches in one direction and 3.25 inches 
in the opposite one; depth of concavity 0.70 inch. 

This fine sponge seems to be more nearly related to the genus Cnemi- 
dium, established by GOLDFUSS for certain Jurassic forms, than to Asty- 
lospongia of Roemer founded on the Upper Silurian sponges of. Ten- 
nessee. 


Locality and position: Three miles north-east of Dixon, Lee county, 
Illinois, in the lower division of the Trenton limestone. 
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View of calice. 


Lam indebted to Dr. OLIVER EVERETT, of Dixon, for the very fine spe- 
cimen from which the above figures and description were drawn. For the 
opportunity of comparing this with a typical form of Cnemidium, from 
the Upper Jurassic formation of Wurtemberg, in Bavaria, Iam indebted 
to Dr. C. RoMINGER, State Geologist of Michigan. 


ECHINODERMATA. 
Gruxus HOMOCRINUS, Hall. 


HOMOCRINUS ANGUSTATUS, M. and W. 


PI. 23, Fig. 8. 


Homocrinus angustatus, MEEK and WoORTHEN, 1870; Proceed. Acad. Nat. Sci., Philad., p. 30. 


Body below the first radial pieces more or less obconic, or somewhat 
constricted below the middle. Base forming a narrow cup, sometimes 
nearly as high as wide, with vertical sides; composed of convex pieces, 
ouce and a half to nearly twice as wide as high. Subradial pieces as 
long as the basals, or sometimes a little longer, and always wider ; more 
or less conyex, all hexagonal excepting one on the anal side, which is 
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heptagonal. First radial pieces nearly one-third wider than high, being 
as wide as the subradials, but shorter, and not so tumid ; all pentago- 
nal, with the upper side truncated their entire breadth. Succeeding 
radials, of which there are three in each of the rays seen,* as wide as 
the first, but much shorter, or only one-third to one-fourth as long as 
wide, thus forming free arms so wide as to be nearly in contact all 
around except on the anal side; last or fourth radial supporting upon 
its superior slightly sloping sides the first divisions of the arms, which, 
at least in one of the posterior, and one of the lateral rays, bifurcate on 
the third piece, while some of the divisions appear to divide again on 
the fourth piece, which is as far as they can be traced in the specimens 
examined. Column large, or nearly two-thirds as wide as the base at 
its connection with the latter; but suddenly tapering downwards, and, 
at least in one of the examples, ending with the sixth piece in a rounded 
poiut, evidently showing this individual to have been free at maturity. 

Connecting or upper joint of the column in the only two examples 
seen, very thick, and in one quite tumid. 

Hight to summit of first radial pieces, 0.48 inch ; breadth at top of first 
radial pieces, 0.50 inch ; hight of base, 0.20 inch; breadth of rays below 
the first division, 0.17 inch. 

This species seems to be most nearly related to H. polydactylus of 
Shumard, from which it differs in the remarkable narrowness of its 
base, and the proportional greater thickness of its column. It also 
differs in having only three to four primary radials to each ray, instead 
of five or six. 

Locality and position: Mount Carroll, Illinois, in the Cincinnati 
Group of the Lower Silurian, 


HETEROCRINUS CRASSUS, M. and W. 
Pl. 23, Fig. 1. 


Heterocrinus crassus, MEEK and WORTHEN, 1865. Proceed. Acad. Nat. Sci., Philad., p. 147. Geol. 
Survey of Ill., Vo]. IIL, p. 324. Pl. 4, fig. 1a, b, c. 


For the use of the very fine specimen figured in this volume, I am 
indebted to Mr. STEWART, of Plano, Kendall county, Llinois. 


* The right posterior ray seems to be an exception to this statement, as it appears to have only three 
radiuls including the first, with the second one nearly as large as the first. Its parts, however, are not 
well preserved. 
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MOLLUSCA. 
LAMELLIBRANCHIATA. 


MODIOLOPSIS SUBNASUTA, M. and W. 


Pl. 23, Fig. 9a, b. 
Modiolopsis subnasuta, MERK and WoRTHEN, 1870. Proceed. Philad. Acad. Sci., p. 41. 


Shell rather small, elongate, narrow and slightly arcuate, rather dis- 
tinctly convex, the most gibbous part being along the posterior umbo- 
nal slopes above the middle of the valves; dorsal and ventral margins 
slightly diverging posteriorly, so as to make the widest (highest) part 
of the valves nearest the posterior end, while the most sinuous part of 
the ventral margin is a little in advance of the middle; anterior end 
narrow, a little produced, with an obiique forward slope of its upper 
margin, to its narrowly rounded edge; posterior margin somewhat 
cuneate, with an oblique truncation more or less convex in outline, to 
the posterior basal extremity, which is narrowly rounded; cardinal 
margin long, and a little arched; beaks much depressed, and placed 
rather nearer the anterior edge than the middle; posterior umbonal, 
slopes prominent, and forming an obtuse ridge extending obliquely 
backward to the posterior basal edge of each valve; anterior muscular 
scar comparatively large, round, shallow, and placed near the edge of 
the valves; small pedal muscular scars distinct above those of the 
anterior adductors; surface of internal cast, showing moderately dis- 
tinct, irregular, concentric undulations, which are most strongly defined 
below, and in front of the posterior umbonal slopes, on the flattened or 
concave flanks. 

Length, 1.51 inch; hight, 0.50 inch; convexity, 0.40 inch. 

This is a neat symmetrical shell, resembling M. nasuta, Conrad, (sp.) 
but differs in having the narrowed anterior less produced, the beaks 
being placed farther forward; while its posterior end is broader, aud 
obliquely truncated, instead of being rounded. Its general outline is 
more like that of Orthonota contracta, Hall, (Paleont. N. Y., Vol. I, Pl. 
32, fig. 8,) though its lower margin is less distinctly sinuous, its beaks 
more depressed, and its posterior margin oblique; while it wants the 
oblique dorsal wrinkles seen on casts of that shell, being a true Modio- 
lopsis. 

On comparison with foreign species, our shell will be found to be very 
closely allied to the Upper Silurian species, J. platyphyllus, of Salter. 
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It differs, however, in having its anterior end narrower and more pro- 
duced, with more prominent posterior umbonal slopes. . 

Locality and position: Galena limestone of the Lower Silurian, in 
Carroll county, Llinois. 


AMBONICHIA ILLINOIENSIS, Worthen. 


Pl. 23, Fig. 4 a,b. 

Shell above the medium size, subovate in outline, not compressed, con- 
vexity of valves nearly equal, beaks pointed, terminal, slightly oblique 
and rising above the cardinal margin. Hinge line straight and fully 
ove-balf as long as the longer axis of the valves, with which it ranges 
at an angle of about 35° to 40°. A low ridge commences just below 
tho beak on the cardinal margin, and gradually widening extends to the 
base of the shell, and is separated from the umbonal slope by a very 
shaJlow depression. Surface of the cast shows twenty or more simple 
rounded costz separated by narrower interspaces. Other surface char- 
acters unknown. Greatest length of the valves in the best example 
seen 3 inches; breadth at the lower extremity of the hinge line 1.88 
inch ; convexity of the two valves 1.50 inch. 

Position and locality: Magnesian beds of the Cincinnati Group; 
Savannah, Carroll county, Illinois. 


GASTEROPODA. 
Guxus SUBULITES, Conrad. ~ 


SUBULITES INFLATUS, M. and W. 


Pl. 23, Fig. 5. 
Subulites inflatus, MEEK and WORTHEN, 1869. Proceed. Philad. Acad. Nat. Sci. 


Shell very ventricose, subfusiform ; volutions about five and a half 
to six, those of the spire moderately convex in (external?) casts; last 
one very large, ventricose, and forming much the larger part of the 
whole, produced and contracted below so as apparently to terminate in 


a short canal; aperture narrow, rhombic in outline, and pointed or angu- 
lar above and below; suture well defined in cast; surface unknown. 


Hight of a specimen with apparently about two whorls at the apex, and 
a portion of the lower extremity of the produced body whorl broken 
away, 1.55 inch; breadth of body volution, about 1.15 inch. 
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It is barely possible that this may be a ventricose, fusiform Murchi- 
sonia, as we only know it from rough casts, apparently of the exterior. 
As it shows no traces, however, of any revolving band, or lines, and has 
much the general physiognomy of Subulites, we have concluded to refer 
it provisionally to that group. Its most marked characters are the large 
size, and the ventricose form of its body volution, in which it reminds 
one of some of the Carboniferous species of Macrocheilus. It differs 
from these, however, in the produced and subecanaliculate peculiarity of 
the lower part of its body whorl. 


Position and locality: Galena beds of the Lower Silurian; Carroll 
county, Ilinois. 


CEPHALOPODA. 


Genus CYRTOCERAS, Goldf. 


CYRTOCERAS CARROLLENSIS, Worthen. 


Pl. XXII, Fig. 3. 


Shell of medium size, moderately curved and laterally compressed. 
Section ovate, the greatest diameter being near the middle of the cham- 
ber of habitation, which is strongly constricted above the middle, and 
about au inch in depth. Septa about eight to an inch on the dorsal 
side. Dorso-ventral diameter of the last chamber 7 lines, lateral diame- 
ter of same 5 lines. Siphuncle of moderate size, dorsal and Dey in 
contact with the shell. Surface markings unknown. 

This shell seems to be nearly related to C. macrostomum, of Hall, 
Paleont. of N. Y., Vol. I, page 194, Pl. 42, fig.1, and also to C. [sodorus, 
of Billings, Paleozoic Fossils of Canada, Vol. I, page 175, but may be 
distinguished from both by the characters given above.” 


Position and locality: Galena division of the Lower Silurian; Carroll _ 
county, Illinois. 
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ARTICULATA. 


GrENus ASAPHUS, Brongniart. 


ASAPHUS (ISOTELUS) VIGILANS, M.and W. 


Pl. 23, Fig. 6. 

Asaphus (Isotelus) vigilans, MEEK and WORTHEN, 1870. Proceed. Acad. Nat. Sci., Philad., p. 53. 

Body small, elliptic in general form, and moderately convex. Head 
rather more than half as long as wide, approaching a sub-crescentic 
outline, with the posterior lateral angles abruptly rounded or subangu- 
lar; anterior margin apparently somewhat narrowly rounded ; posterior 
outline broadly and distinctly concave, but rather straight along the 
middle, without any traces of marginal or occipital furrows. Glabella 
not rising above the general convexity of the head, and entirely unde- 
fined by any traces of dorsal furrows. Eyes situated about their own 
antero-posterior diameter in advance of the posterior margin, and appa- 
rently about half way between the latter and the front, rather widely 
separated from each other, and very prominent, nearly round, and trun- 
cato-sub-conic in form; visual surface elevated almost entirely above 
the general convexity, and curved around so as to form about three- 
fourths of a circle, presenting a smooth surface; palpebral lobes as ele- 
vated as the eyes, and much contracted, or merely connected with the 
glabella on the inner side by a narrow neck. Facial sutures extending 
obliquely outward and backward from the eyes behind so as to intersect 
the posterior margin about half-way between a line drawn longitudin- 
ally through the middle of each eye, and posterior lateral margins of 
the cheeks; and in front, at first curving slightly outward a little in 
advance of each eye, beyond which point they converge forward so as 
apparently to intersect the front margin in such a manner as to leave a 
rather narrow anterior edge to the glabella.* 

Thorax longer than the head or pygidium, as measured over the curve 
of a rolled-up specimen, showing scarcely any traces of trilobation, and 
composed of eight segments. Mesial lobe, as indicated by very faint 
impressions on each side of the body segment, very wide and depressed, 
with segments nearly flat. Lateral lobes very narrow, sloping off regu- 
larly from the mesial one on each side; pleure without furrows, and 


* As the specimen is imperfect here, it is possible these sutures may not reach the anterior margin 
in front. 
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with the exposed surfaces seen in a rolled-up specimen, narrowing off 
laterally very rapidly with a strong backward curve; all more or less 
angular at the extremity, the posterior ones being rather pointed; lap- 
ping surfaces apparently wide. 

Pygidium subtrigonal, and of near the same size as the head, entirely 
without any indications of trilobation or segments. 

Whole surface smooth, excepting a minute pitting, most distinct on 
the movable cheeks. 

Length (measuring over the curve of a rolled up specimen) 2.75 inches, 
breadth 1.30 inch, length of head at the middle about 0.75 inch, breadth 
between the eyes 0.47 inch, hight of eyes on the outer side 0.20 inch. 
Breadth of axial lobe of thorax 0.85 inch, antero-posterior diameter of 
each of the first four or five segments of same near the middle 0.15 inch. 

This species seems not to be nearly related to any of the described 
species with which we are acquainted. Its most marked characters are 
the prominence of its eyes, and the almost entire absence of any traces 
of trilobation in its thorax and pygidium, as well as the great breadth 
of the mesial lobe of the same, as indicated by a very obscure depres- 
sion, and a minute projection on the anterior margin of each thoracic 
segment, on a line nearly behind the outer edge of each eye. These 
little projections do not extend upward, but forward, and fit into corre- 
sponding notches in the posterior margin of each succeeding segment 
in front. As the margin of its head and the posterior edge of its pygid- 
ium are in the specimens more or less imperfect, we cannot determine 
exactly their outlines. 

In some respects this species resembles the young individuals of 
Isotelus megistos, of Lock, though it differs in not having its cheeks 
produced into pointed terminations behind, while its eyes are more 
prominent and situated farther forward, and the mesial lobes of its 
thorax much less defined and distinctly wider. Its pleure also differ 
in being,angular, or a little pointed, instead of rounded at the ends. 

Position.and locality: Carroll county, near Mount Carroll, and near 
Oswego, in, Kendall county, in this State, in the Cincinnati shales of the 
Lower Silurian. 
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UPPER SILURIAN SPECIES. 


SPONGLA. 


ASTYLOSPONGIA PRAEMORSA, Goldf.? (sp.) 


Pl. 25, Fig. 2and2a. 


Astylospongia praemorsa, Goldf., 1826. Petref. Germ., vol. 1, tab. 6, fig. 9; Heisinger (1837), Leth. Suec. 
94, tab. 26, fig. 7; Eichwald Silur. Schicht, in Esthland 209; Maximilian (1843), Herzog von Leucht. 
Beschr. einiger neuen Thierreste der Urwelt aus den Silurisch. Kalksch. von Zarskoje-Selo., 24 ; 


F. Roemer (1852-1854) ; Leonh. u. Bronn’s:Jahrb., 684; and in Lethae geog. ed., 3d Th. 154, tab. 27, 
fig. 21. 


Siphonia excavata, Goldf., 1826. Petref. Germ, 1, tab. 6, fig. 8; Bronn (1851-1852), Leth. geog. ed., 3d 
BhesaVerios 


Siphonia stipitata, Heisinger. Leth. Suec. 94, tab. XXVL, fig. 8. 
Jerea excavata, d’Orbigny,'1850. Prod. de Pal. strat. 11, 286. 
Astylospongia praemorsa, F. Roemer, 1860. Sil. Fauna des Westl. Tennessee, p. 8. 


Depressed subglobose, the breadth being to the hight as 90 to about 
65; concavity of summit shallow; furrows of sides about 24, somewhat 
flexuous, and more or less interrupted. (Under side unknown.) Hight 
1.80 inch, breadth 1.30 inch. 


The only specimen of this fossil we have seen is entirely silicified, and 
compact in structure (in its present condition), while its surface is con- 
siderably worn. Consequently we are by ro means clearly satisfied that 
it belongs to the same species as that figured by GOLDFUSS, ROEMER and 
others, but merely refer it provisionally to that species, until better 
specimens can be obtained for comparison. On comparing it with speci- 
mens of the Tennessee form figured by ROEMER, it is seen to present a 
smoother, less porous appearance, but this we believe is due to its worn 
and more densely silicified condition. It also appears to want the canal 
openings in the depression of the summit generally seen in the Tennes- 
see specimens, but this may be due to the accidental filling of these 
openings with silicious matter. 


Position and locality: Found loose in Carroll county, Ilinois, but 
believed to be from the Niagara division of the Upper Silurian. 
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FORAMINIFERA:? 


GENUS RECEPTACULITES, Defrance. 


YECEPTACULITES FORMOSUS, M. and W. 


Pl. 24, Fig. 1. 
Receptaculites formosus, MEEK and WORTHEN, 1870. Proceedings Acad. Nat. Sci., Philad., p. 23. 


Body obovate, the breadth being about three-fourths the hight, and 
the widest point a little above the middle; upper end rounded and 
without any umbilicoid concavity or opening, unless it may be a very 
small one; sides gradually tapering with a slight convexity from a 
little above the middle to an apparently moderate sized base of attach- 
ment. Cell openings or depressions shallow, quadrangular, or trans- 
versely rhombic (those on the upper part wider than high), arranged in 
spirally ascending rows, which make nearly one turn in passing from 
the base to the center of the top; each with a transverse linear central 
furrow, from which a similar furrow passes to the lower angle; central 
perforations of the cell depressions minute, and generally closed in the 
typical specimen. 

Hight 1.75 inch; breadth 1.22 inch. 

This species differs from all others known to us, especially from any 
Upper Silurian horizon, in its elongated, obovate form, its outline being 
almost exactly obovate, excepting the truncation of the lower (smaller) 
end. In general appearance it perhaps most nearly agrees with a form 
found in the Galena limestone, and referred by us doubtfully to R. glob- 
ularis, Hall, in the third Vol. Ill. Geol. Reports, Pl. 2, fig. 2 a,b. It 
differs, however, from that species in having the upper end more round, 
or less depressed, and without any umbilicoid impression. Its.cell impres- 
sions are also very different, not being near so crowded, and instead of 
becoming more crowded and narrower on the lower half, they are less so 
there than above; while the central perforation of each is smaller. 

Position and locality: Bridgeport, Cook county, Illinois. Niagara 
Group. Upper Silurian. 


INVERTEBRATES. d0L 


ECHINODERMATA. 


GENUS EUCALYPTOCRINUS, Goldf. 


EUCALYPTOCRINUS MAGNUS, Worthen. 


Pl. 295, Fig. 3. 

Body above the medium size, broadly discoidal below the arm bases, 
forming ashallowcup. Base rather deeply impressed, basal plates small 
and concealed in the depression for the reception of the first columnar 
facet. First radial plates large, hexagonal, wider than high, .with the 
upper lateral angles truncated for the reception of the first interradials, 
and the lower angle depressed into the basal cavity ; second radials quad- 
rangular, wider than high, but varying in their proportions; third radials 
hexagonal, a little wider than high, and supporting a rather high and 
narrow fourth radial or supra-radial, the upper portion of which turns 
abruptly upward for the support of an arm plate. First interradial 
quite large, longer than wide, with ten distinct angles, and supporting on 
its upper angles two long hexagonal pieces that extend upward nearly as 
high as the fourth radials, and like them curve upward at their upper 
extremities. On each side of these pieces there are four other plates, 
the lowest and largest being pentagonal and resting against one 
of the lateral angles of the first interradial, and giving support to a 
smaller hexagonal plate above, that in its turn supports two small tri- 
angular pieces on its upper angles. Arms and column unknown. 

This large and fine species is so unlike any of the forms usually met 
with from this horizon that a comparison seems hardly necessary. Pos- 
sibly it may be included in Dr. TRoos?’s catalogue of the crinoids of 
Tennessee, published in 1850, in the Proceed. Amer. Asso., Cambridge 
meeting, p. 60; but as no descriptions of the species there catalogued 
have ever been publisbed so far as is known, this point can only be 
decided by a comparison of specimens. 

Position and locality: Wayne county, Tennessee, in the red limestone 
at the base of the Upper Silurian. 
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BRACHIOPODA. 


Genus STRICKLANDINIA, Billings. 


STRICKLANDINIA DEFORMIS, M. and W. 


Pl. 24, Fig. 5a, b. 
Stricklandinia deformis, MEEK and WORTHEN, 1870. Proceed. Philad. Acad. Nat. Sci., p. 37. 

Shell (internal cast) longitudinally subovate, oblong or sometimes in 
young examples nearly or quite as wide as long; valves very nearly 
equal and sometimes showing very faint traces of an obscure mesial 
prominence on the dorsal valve, and of a corresponding depression near 
the front of the ventral valve; hinge line straight, and less than the 
breadth of the valves: surface apparently smooth or only with concen- 
tric lines on the young shell, while casts of the adult show some traces 
of a few obscure irregular radiating ridges. Beaks, area and finer sur- 
face markings unknown. 

Length of a young internal cast 1 inch, breadth .97 inch, convexity .46 
inch. Length of a larger specimen 1.93 inch, breadth 1.58 inch, con- 
vexity 1 inch. 

This shell varied so greatly in form at different stages of growth 
that it is very diffeult to give a description that will convey a correct 
idea of it. Young examples from .70 to 1 inch in length approach a 
broad ovate form, being truncated on the hinge line, and somewhat 
narrowly rounded at the middle of the front; while their posterior late- 
ral margins are more or less straightened and inflected as we often see 
in Rensselaeria. After attaining this size and form, the shell, judging 
from some adult examples we have seen, seems to have suddenly com- 
menced a more vigorous growth, mainly forward and antero laterally, 
so as to attain a much larger size, leaving the valves of the young shell 
as it were, open and spread upon the beaks, thus completely destroying 
the symmetry of the entire shell. At this stage of growth the shell has 
a curious constricted appearance at the connection of the young and 
adult shell; while the whole breadth posteriorly is only that of the 
young shell, and the widest part is then some distance in advance of 
this, and the posterior margins are strongly flattened by their sudden 
inflection towards each other there. 

The casts show that the chamber in the beak of the ventral valve is 
of moderate size, and supported on a rather short mesial septum. The 
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socket processes are seen, by their impressions in the cast, to be small: 
not united, and scarcely assuming the character of plates; while the 
crural processes extended from their inner lower sides forward nearly 
parallel, so as to leave two slender, deep perforations in the cast. The 
surface of the young shell appears to have been smooth, or only marked 
with concentric striz, but internal casts of large individuals sometimes 
show very faint traces of a few broad, irregular, radiating flattened 
ridges. 

It is probable that this species is most nearly allied to Stricklandinia 
Davidsoni, of Billings (Geol. Mag., Vol. V, Pl. IV, fig. 1, 1 a), which in 
some stages of its growth it resembled rather nearly in form. In all 
the large examples, however, it differs extremely from that shell in its 
remarkable narrowness across the umbones, and its truncated or flat- 
tened posterior lateral margins. Its front is also less produced and less 
narrowly rounded in the middle in these larger specimens. 

Position and locality : All the specimens of this species we have seen 
were found loose in Carroll county, Illinois, near rocks of the age of the 
Niagara Group. They are all in the condition of white quartz casts of 
the interior. 


CEPHALOPODA. 


Genus ORTHOCERAS, Auct. 


ORTHOCERAS CREBRISTRIATUM, M. and W. 


Pl. 26, Fig. 2. 
Orthoceras crebristriatum, MEEK and WORTHEN, 1865. Proceed. Philad. Acad. Nat. Sci., p. 255. 


Shell attaining a medium size, rather rapidly tapering, compressed, 
(in part probably due to accidental pressure); section elliptical ; septa 
transverse, rather deeply concave, diStant less than one-third the 
greater diameter of the shell at the point of measurement; siphon 
apparently sabcentral. Surface ornamented with numerous closely and 
very regularly arranged, equal, thread-like annular strie, of the same 
breadth as the depressions between, and differing but slightly in size 
throughout the entire length of the shell. 

Length of the typical specimen (which is partly septate and imperfect 
at both extremities) 12.50 inches, greater diameter at larger end 4.20 
inches, smaller diameter of same 2.56 inches. Greater diameter of 
the smaller end about 2.13 inches, smaller diameter of same 1.08 inch. 
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Angle of divergence, measuring along the narrower sides, 11°. Annular 
striz 8 in .20 inch at the Jarger end, and 9 or 10 in the same space at 
the smaller end. The specimen figured shows only the septate portion 
of the shell. 

The most marked character of this species is its very regularly 
arranged, equal strive, which seem to pass almost, if not quite, directly 
around the shell. Theyappear to be simple, uninterrupted and every- 
where arranged their own breadth apart. It differs from O. Laphami, 
from the same rock, in’ its much more rapid expansion from the smaller 
to the larger extremity, and in its compressed instead of cylindrical 
form, as well as in having its striw passing directly around, instead of 
obliquely. 

Position and locality : Joliet, Illinois; Niagara Group, Upper Silurian. 


ORTHOCERAS MEDULLARE, Hall? 


Pl. 26, Fig. 1. . 


Orthoceras medullare, HALL, 1860. Rep. Prog. Geol. Survey Wisconsin, p. 4. 20 Regents’ Rept. N. Y. 
State Cab., p. 412, Pl. 20, fig. 1 and 2. 
O. strielineatum, MCCHESNEY, 1861. New Paleozoic Fossils, p. 94. 


Position and locality : Niagara limestone, Joliet, [linois. 


ORTHOCERAS ANGULATUM, Wahl. 


Pl. 24, Fig. 8. 


Orthoceras angulatum, WAHLENBERG, 1827. Nova. Acta. Sei. Upsal., p. 90. 
O. angulatum, HALL, 20 Regents’ Report, p. 413, Pl. XIX, figs. 10 and 11, and Pl. XXIV, fig. 1. 


Position and locality : Niagara limestone Joliet, Illinois. 


ORTHOCERAS RECTUM, Worthen. 


Pl. 26, Fig. 3. 

Shell of medium size, very gradually tapering, septa moderately con- 
cave, two of the intervals being a little less in width than the diameter 
of the shell. Length of specimen with twelve septa preserved, 8.87 
inches, length of outer chamber about Sinches. Surface markings and 
siphuncle unknown. . 

This shell seems to be nearly related to O. crebescens of Hall, but dif- 
fers from that species in its much less tapering form, and in the propor- 
tional width of the septa. 

Locality and position: Joliet, Illinois, in the Niagara limestone, 
Upper Silurian. 
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ORTHOCERAS UNIONENSIS, Worthen. 


Pl. 26, Fig. 4. 

Shell below the medium size, rather rapidly tapering, especially 
along the upper half of its septate portion, and more gradually below, 
slightly arcuate, (though this may be due to accident,) septa transverse, 
rather deeply concave, distant on the upper half of the shell a little less 
than one-half the greatest diameter at the point of measurement, sur- 
face markings and siphuncle unknown. 

This species differs from the last in its more slender and more rapidly 
tapering form, and the comparative distance of its septa. Length of 
the septate portion of the shell in the specimen under examination, 
9 inches; diameter at the base of the chamber of habitation 1.50 
inch; diameter at the lower extremity, 0.45 inch. 

Locality and position: Union county, Illinois, from the red layers at 
the base of the Niagara, Upper Silurian. 


ORTHOCERAS JOLIETENSIS, M. and W. 


Pl. 26, Fig. 5. 
Orthoceras Jolietensis, MEEK and WORTHEN, 1865, Proceed. Acad. Nat. Sci. Philad., p. 256. 

Shell much elongated, very gradually tapering, section oval or narrow 
elliptic; septa very concave, unusually distant or separated by spaces 
three-fourths the greater diameter of the shell at the point of measure- 
ment. Siphunele and surface unknown. 

Length of a septate specimen, imperfect at both extremities, 14.50 
inches; greater diameter of septate specimen at larger end, 2.75 inches ; 
smaller diameter of same, 1.77 inch; greater diameter at smaller end, 
2.16 inches; smaller diameter of same, 1.30 inch. Number of septa in 
the entire 144 inches, 8. 

This species is remarkable for its very gradually tapering form, and 
unusually distant septa. The latter character will alone distinguish it 
from any Upper Silurian species known to us, excepting O. pauciseptum, 
Hall, from the shaly limestone of the Lower Helderberg Group. From 
this New York species it will be distinguished by its compressed instead 
of cylindrical form. It is true this compression may be in some degree 
due to accidental pressure, but it seems to be too regular along the entire 
length of the shell not to be mainly the natural form. 

Locality and position: Joliet, Illinois. Niagara division of the Upper 
Silurian series. 
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GENUS PHRAGMOCERAS, Broderip. 


PHRAGMOCERAS BYRONENSIS, Worthen. 
Pl. 4, Fig. 6. 

Shell rather above the medium size and moderately arcuate, the sep- 
tate portion of the shell as preserved in a cast in magnesian limestone 
being about once and a half the depth of the chamber of habitation. 
This outer chamber is ovate in outline, measuring 2.62 inches in its 
dorso-ventral diameter, by 1.60 inch in a lateral direction, about 2 
inches in depth and constricted at its junction with the septate portion 
of the shell. The greater and lesser diameter of the septa are as10 to 5. 
Siphunele rather large and close to the inner border of the shell. 

This species differs from P. nestor of Hall, (20th Regents’ Report on 
the N. Y. State Cabinet, p. 405,) in the comparative size of its septa, 
and more moderate curvature, as well as the form of its outer chamber 
and position of its siphuncle. 

Locality and position: The specimen from which the foregoing 
description was drawn was found at Rock Island, in a block of Niagara 
limestone evidently transported from the vicinity of Port Byron, Ll. 


Genus CYRTOCERAS, Goldfuss. 


CYRTOCERAS DARDANUS, Hall? 


Pl. 25, Fig. 6. 


Oyrtoceras dardanus, HALL, 1861, Report of Progress, Geological Survey of Wisconsin, p. 43, and 
20th Regents’ Report on the New York State Cabinet of Natural Hist., p. 406, Pl. XVI, fig. 3, 4,5. 


“ Shell robust, strongly curved, moderately expanding from the apex, 
and slightly contracting near the aperture; transverse section broadly 
elliptical, the greater diameter in a dorso-ventral direction. Dorsal and 
ventral sides equally rounded; septa distant, measuring only four in a 
distance equal to their transverse diameter, deeply concave and strongly 
arched forward on the dorsum. The siphuncle of moderate size, dorsal.” 

The above is the original description of this species, and our shell 
appears to differ in the following characters: General form more robust, 
not quite so strongly curved, septa not so strongly arched forward on 
the dorsum, and apparently not so deeply concave and measuring five 
in a distauce equal to their transverse diameter. Not knowing to what 
extent this form may vary, we place it provisionally under this spe- 
cies. Should further comparison prove it distinct, it might.take the 
name Cyrtoceras Fultonensis. 

Locality and position: Fulton City, Illinois; in a buff limestone at 
the base of the Niagara, Upper Silurian. 
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Grnus LITUITES, Breyn. 
LITUITES GRAFTONENSIS, M. and W. 


Pl. 25, Fig. 1. 
Lituites Graftonensis, MEEK and WonrTHEN, 1869. Proceed. Acad. Nat. Sci., Philad. 


Shell rather small, with the: involuted portion discoid, planorbicular, 
and slightly concave on both sides; volutions four or more, slightly 
embracing, increasing very gradually in size, with transverse section 
nearly or quite circular, excepting the shallow concavity along the inner 
side. Surface ornamented by numerous, distinct, very regularly 
arranged costz, which cross the sides of the volutions very obliquely 
backward from the inner side, curving strongly backward as they 
approach the periphery, and after crossing the middle of the same, 
again deflected abruptly forward as on the opposite side; this indica- . 
ting a profound sinus in the outer side of the lip, the sinus being very 
narrow, but not quite angular at its termination, and widening rapidly 
forward ; fine, somewhat imbricating striz of growth also run parallel 
to the coste. Septa apparently rather distant and running nearly 
straight across the sides of the volutions. Siphuncle and free portion 
of the onter volution unknown. 

Greatest diameter of the coiled part, 2.10 inches; transverse diame- 
ter, 0.54 inch ; dorso-ventral diameter of outer volution, 0.52 inch. 

As we have seen neither the siphuucle nor the free part of the body 
chamber of this species, we cannot be positively sure it has exactly the 
characters of the genus Jituites. Yet as it does not show the slighest 
appearance of the obliquity of the volutions seen in Trochoceras, we 
have scarcely any doubt in regard to its being a true Litwite. Com- 
pared with Lituites Marshii, of Hall, (20th Aun. Rep. Regents’ Univer- 
sity N. Y. on State Cab. Nat. Hist., Pl. 16, fig. 6,7,) from the same 
horizon at Kankakee in this State, our species will be found to differ in 
having its volutions more compactly coiled together, much less rapidly 
increasing in size, and ornamented with smaller and much more closely 
arrauged coste. Its coste also make a stronger, or deeper backward 
curve, in crossing the periphery, which is rounded instead of being 
flattened, as in the Marshii. This flattening along the outer side of the 
whorls of LZ. Marshii, seems to indicate that it belongs to the subgenus 
Ophidioceras of Barrande, while our species agrees, in the rounded char- 
acter of its periphery, with the typical Lituites. 

In general appearance our shell is more like L. (Trocholites) ammonius, 
of Conrad, from the Lower Silurian, though its coste are much more 
oblique, and differ in being separated by rounded furrows quite as wide 
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as the costz themselves, while its surface shows no traces of the finer 
sculpturipg seen on that shell. 

Position and locality: Grafton, Illinois; from a light-drab magnesian 
limestone of the age of the New York Niagara Group. Upper Silurian. 


CRUSTACEA. 


Genus LICH AS, Dalman. 


LicHas Boutont, Bigsby (sp.) 


Pl. 25, Fig. 5. 


Paradoxides Boltoni, Bicspy, 1825. Jour. Acad. Nat. Sci., Philad., Vol. IV, p. 362. GREEN, (1832,) 
Monogr., p. 6, Pl. 1, fig. 5. Also, (1832) Monthly Am. Jour. Geol., p. 360; Hanan (1834,) Trans- 
Geol. Soc. Pa., Vol. I, p. 103, and Med. and Phys. Researches, p. 401. 

Platynotus Boltoni, Conrad, 1838. Ann. Rep. Palwont., N. Y., p. 118; Hatt Geol. Rep., Fourth 
Dist., N. Y. 

Actinurus Boltoni, CASTLENAU, 1843. Ess. Sur. Sil. Syst., de Amer. Sept., p. 21, t. 5, fig 3. 

Lichas Boltoni, HALL, 1852. Palewont. N. Y., Vol. 2d., p. 311, Pl. 69, 70, fig. 1a, b, etc., (not 17.) 

The only specimen of this species yet known to us from any Illinois 
locality, consists of the pygidium, in a tolerable good state of preserva- 
tion. Itagrees with the New York species too nearly, we think, to be 
regarded as a distinct species, though we can see some slight differences 
in its details. For instance, the anterior end of its mesial lobe is more 
convex than that of any New York specimens we have seen, but as the 
latter are all in soft shale, it is probable this difference may have been 
produced by pressure. The angular projections of its posterior margin 
are also rather more pointed than is usual in New York examples. In 
these characters, and its rather distinctly and coarsely granular surface, 
it seems to agree well with a form described by Prof. HALL under the 
name L. Bolfoni var. Occidentalis, from Waldron, Indiana, but as we 
have seen no figure, and but a brief description of that type, we cannot 
be sure of the identity of our specimen with it. 

Position and locality: Niagara Group, of the Upper Silurian. Graf- 
ton, Llinois. 


Genus ILLENUS, Dalman. 


ILLZNUS (BUMASTUS) GRAFTONENSIS, M. and W. 
Pl. 25, Fig. 4. 
Ienus (Bumastus) Graftonensis, MEEK and WORTHEN, 1869. Proceed. Acad. Nat. Sci., Philad. 


Attaining a rather large size. Head (determined from internal cast) 
transversely subelliptic as seen trom above, when placed with the under 
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side on a horizontal plane, its breadth being to its length very neaily 
as fifty to thirty ; moderately convex, the hight being rather distinctly 
less than half the breadth, and the most prominent part a little behind 
the middle; while the curve over the middle, from its posterior to its 
anterior margin, forms about a quarter of a circle. Anterior margin, 
as seen from above, presenting a nearly transversely semielliptic curve, 
and a subquadrangular outline, as seen in a side view; lateral margins 
rather narrowly, and regularly rounded in outline, into the posterior 
side. Axial furrows distinct, converging forward to a point nearly 
opposite the middle of each eye, where they terminate in little flattened 
oval depressions. Eyes large, forming nearly semicircular curves, with 
their posterior ends as near the posterior as to the lateral margins of 
the head ; each with a broad, very deep furrow around beneath its outer 
side, so as to form a kind of obtuse shoulder below, from which the 
cheeks drop off nearly vertically, with a slight convexity of outline, to 
the inferior margins ; pulpebral lobes less elevated. than the middle of 
the glabella, and sloping a little outward, with an even convexity over 
-their whole surface; visual surface forming a rather narrow convex 
band, and showing (in internal casts) under a magnifier, numerous very 
minute reticulations. Facial suture cutting the anterior margin dis-, 
tinctly within a line drawn antero-posteriorly through the inner ends of 
each eye; and intersecting the posterior margin nearly on a line with 
the middle of each eye. Rostral shield flat, with a subfusiform outline, 
and obtuse lateral extremities; just three times as wide as its antero- 
posterior diameter. Surface of the internal cast of the whole upper 
part of the head, without lines, furrows or other markings, but rather 
distinct transverse furrows are seen on the rostral shield. Body and 
other parts unknown. 

- Length of head, about 1.20 ineh; breadth of head, 2.47 inches; hight 
or convexity, 1.05inch. Length of eyes, 0.55 inch; hight of visual sur- 
face, 0.10 inch; distance between the eyes at posterior and anterior 
ends, 1.65 inch. 

This species is perhaps most nearly related to the common and widely 
distributed I. Barriensis of Murchison. It may be readily distinguished, 
however, by several important differences in the head, which is the only 
part yet known to us. In the first place, its head is much wider in pro- 
portion to its length, and has its lateral margins, as seen from above, 
much more narrowly aud regularly rounded, so that the cheeks do not 
project any farther out from the eyes posteriorly, than laterally, the out- 
line of the lateral margins having almost exactly the same curve as 
the eyes themselves. Its rostral shield also has a very different form 
from that of Murchison’s species, being narrow in its antero-posterior 
diameter, and distinctly obtuse, instead of pointed at the lateral extremi- 
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tics. Our species likewise shows no traces of the furrows on the east 
of the upper side of the head, so strongly marked on J. Barriensis. 

It is still more widely removed from J. insignis of Hall; and we know 
of no other described species, having the head so nearly elliptical in 
outline, as seen from above, excepting possibly J. Salteri of Barrande, 
which, however, differs widely in other characters, belonging, as it does, 
to the small eyed section of the group. 

Position and locality : Grafton, Ilinois; from the Niagara division of 
the Upper Silurian. 


GENUS SPH HREXOCHUS, Beyrich. 


SPHAREXOCHUS ROMINGERI, Hall. 


Pl. 24, Fig. 4. 


Spherexochus Romingeri, Hatt, 1862. Geol. Rep. of Wis., p. 434, and 20th Regents’ Report, p. 425- 
Pl. 21, figs. 4-7. 


Position and locality: Joliet, Illinois; Niagara Group. 


DEVONIAN SPECIES. 


Guus CALCHOCRINUS, Hall. 
CALCEOCRINUS BARRISI, Worthen. 


Body aboye the medium size and composed of thick massive plates. 
Lower dorsal plate triangular and about three times as wide as high. 
Upper dorsal plate less than half the size of the lower, 
and triangular in outline. Dorso-lateral pieces pre- 
senting an irregular pentagonal outline, with abruptly 
rounding lateral sides, and projecting upper angles. 


Calceocrinus Barrisi. 
View of the body. Arms and column unknown. 


This species may be readily distinguished from any other known to 
us by its thick massive plates and robust appearance. We are indebted 
to the Rey. Mr. BARRIS, of Davenport, Iowa, for the only specimen we 
have seen, to whom we dedicate the species. 

Position and locality : Davenport, Iowa; in beds of Devonian age. 
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MOLLUSCA., 


LAMELLIBRANCHIATA. 


Genus AVICULOPECTEN, McCoy. 


AVICULOPECTEN UNIONENSIS, Worthen. 


Pl. 28, Fig. 3. 

Shell of medium size, broadly subovate in outline exclusive of the 
ears, left valve moderately convex and oblique, anterior and postero- 
basal margins rounded, the latter rounding up to meet the obliquely 
sloping edge of the posterior margin. Anterior ear rather small, tri- 
angular, flat; posterior ear about three times as large as the anterior, 
and more acutely angular, beak depressed, scarcely reaching beyond 
the cardinal margin and placed considerably in advance of the middle 
of the hinge; surface ornamented with numerous simple linear cost, 
of which about twelve may be counted on the lower margin in the space 
of half an inch, alternating somewhat in size, the smaller ones dying 
out towards the umbo. Crossing these linear costz are distinct lines of 
growth. Right valve unknown. Length-of hinge line 1.20inch; great- 
est length from the umbo to the basal margin 2.25 iaches, greatest 
transverse breadth 2,10 inches. 


Position and locality : Union county, Illinois; in a dark feetid limestone, 
probably representing the Corniferous beds of the Devonian. 


CEPHALOPODA. 


Genus PHRAGMOCERAS. 


PHRAGMOCERAS WALSH, M. and W. 
Pl. 28, Fig. 2a,b. 
Phragmoceras Walshii, Meek and WortHen, 1866. Proceed. Acad. Nat. Sci., Philad., p. 257. 


Shell attaining a large size, clavato sublunate, being moderately 
arched, increasing rather rapidly in size (particularly in the dorso- 
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ventral diameter), from the smaller end to near the middle, and thence 
apparently somewhat tapering towards the aperture, which is not pre- 
served in the only specimen seen. More or less compressed laterally. 
Body chamber apparently rather short. Septa oblique (in part from 
accidental pressure in the specimen examined), comparatively closely 
arranged, the chambers between scarcely equalling one-sixth the greater 
diameter of the shell at the widest part, and one-eighth towards the 
sinaller end. (Siphuncle, surface markings and aperture unknown.) 

Length of specimen (imperfect at both extremities), measuring along 
the middle of the side parallel to the curve, about 15 inches. Greatest 
breadth near the middle, 5 inches ; greater diameter at the smaller end, 
2.40 inches. Of the whole length of the specimen, 22 of the chambers 
form 10 inches, and the remaining portion of the body chamber the 
other 5 inches. 

The only specimen of this large shell we have seen is very imperfect, 
and much distorted, so that it is quite probable some of the characters 
given may have to be modified more or less, when perfect examples are 
found. Its large size, general form, and rather closely arranged septa, 
however, will probably render its identification not very difficult. 

The specific name was given in honor of B. D. WALSH, Esq., the well 
known Entomologist, of Rock Island, Illinois. 


Position and locality: Tock Island, Iinois; Hamilton division of 
the Devonian. 


Genus ORTHOCERAS. 


ORTHOCERAS WINCHELLI, M. and W. 


Pl. 28, Fig. 1. 
Orthoceras Winchelli, MEEK and WORTHEN, 1866. Proceed. Acad. Nat. Sci., Philad., p. 257. 


Shell rather rapidly tapering; section nearly circular, its greater and 
smaller diameter being as 106 to 100; septa moderately concave, not 
oblique, distant one-fifth the greater diameter of the shell at the point 
of measurement, and showing a gentle backward curve in crossing the 
dorsal and ventral sides; siphuncle very small, at the points where it 
passes through the septa (but probably swollen between), placed on the 
shorter axis of the septa only about its own breadth from the margin. 
Surface nearly smooth, or with more obscure lines of growth, which, like 
the margins of the septa, make a slight backward curve in crossing the 
dorsal and ventral sides. 

Length of a specimen imperfect, 3.25 inches. 
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This species seems to be somewhat similar to O. occidentale of Prof. 
WINCHELL, from the Michigau Marshall group (Am. Jour. Sei., XXXII, 
356, 1862), but differs in being more rapidly tapering, and in having its 
siphuncle nearly marginal, instead of placed midway between the centre 
and the margin of the septa. If much swollen between the septa, its 
siphuncle must be really marginal at these points. 

The specific name was given in honor of Prof. A. WINCHELL, State 
Geologist of Michigan. 

Position and locality: White Sulphur Springs, Delaware county, 
Ohio; Devonian. 


« LOWER CARBONIFEROUS SPECIES. 


ECHINODERMATA. 


GEeNus DORYCRINUS, Reemer. 


DorycrRINuS KELLOGGI, Worthen. 
Pl. 29, Fig. 8. 

Body below the medium size, obconical below the arms, tapering rap- 
idly to the truncated base, and depressed convex above; base truncated, 
excavated for the reception of the columnar facet, and slightly depressed 
at the sutures; first radials a little wider than high, three hexagonal and. 
two heptagonal; second radials nearly twice as wide as high, two peut- 
agonal and three hexagonal; third radials twice as wide as high, pent- 
agonal and hexagonal, each supporting on its superior sloping sides a 
pentagonal secondary radial, which is succeeded by another heptagonal 
secondary radial, the latter supporting on each of its superior sloping 
sides two brachial pieces, giving four arm openings to each ray. Tirst 
anal piece heptagonal and about the same size as the first radials, sup- 
porting three others above, one of which is pentagonal, one hexagonal 
and one heptagonal; these are succeeded by a dozen or more minute 
and irregular shaped pieces extending up to the spiniferous or mammil- 
lary plate at the apex of the summit. Around this central plate on the 
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summit there are six other mammillary plates of smaller size forming 
three-quarters of a circle, the opening being on the anal side, and 
beside these there are from one to three other protuberant plates on the 
summit of each ray making in all from eighteen to twenty protuberant 
plates on the vault. First interrradial a little larger than the second 
radials, hexagonal, and supporting two smaller pieces above, that extend 
up nearly to the base of the arms. Anal opening minute, slightly pro- 
tuberant, and located immediately at the base of the mammillary plate 
that forms the apex of the summit. Surface of all the plates finely 
rugose. 

Dedicated to Dr. GEo. W. KELLOGG, of Keokuk, Iowa, from whom I 
received the typical specimen. 

Position and locality: Keokuk, lowa; Keokuk limestone, Lower Car- 
boniferous. 


Grnus SYNBATHOCRINUS Phillips. 


SYNBATHOCRINUS ROBUSTUS, Shumard. 


Pl. 29, Fig. 4. 
Synbathocrinus robustus, SHUMARD, 1866. Trans. St. Louis Acad. of Science, Vol. 2, p. 397. 

“ Body below the second radials depressed conical, enlarging rapidly 
from the base, width not quite double the hight, plates thick, surface 
finely granulose. Base pentagonal above, short, widely truncated and 
excavated below by the upper joint of the column, margin of excava- 
tion finely but distinctly crenulate. First radials wider than high, quad- 
rangular, gently convex, double the hight of the base; facets for second 
radials broad.” The foregoing is Dr. SAUMARD’s original description, 
to which the example figured enables me to add the following: Second 
radials quadrangular, wider than high and tapering very gently upward 
Arms stout and composed of slightly rounded plates from one-half to 
one-third as high as wide, forming when closed a cylindrical prolonga- 
tion which in the example figured is about 2.60 inches in length. Column 
round, and composed of rather short plates, of which about every fourth 
one is a little longer and wider than the others, forming rim-like projec- 
tions. 

Position and locality : Greene county, Illinois, and Buttonmould Knob, 
Ky.; Keokuk Group, Lower Carboniferous. 
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Genus DICHOCRINUS, Munster. 
DICHOCRINUS Ficus, C. and L. 


Pl. 29, Fig. 7. 
Dichocrinus jicus, CASSEDAY and Lyon, 1860. Proceed. Am. Acad. Arts and Sci., Vol. 5, p. 24. 


Body subovoid, inflated near the middle of the first radials, from 
which it gradually contracts both above and below. Basal pieces simi-_ 
lar in form and size, and when united presenting five slightly curved | 
depressions and one angular notch for the reception of the radial and 
anal pieces. First radials five, similar in form _and size, longer than 
wide, sub-quadrangular; the upper margin slightly indented for the 
reception of the second radials; second radials, six very small, semi- 
circalar; third radials, six small, cuneiform, axillary, supporting on 
their upper sloping sides two arms. Anal piece similar in form but 
narrower than the first radials, and like them it supports a second and 
third radial and a pair of arms. Arms twelve, composed at their bases 
of rather stout pieces nearly as long as wide, but growing shorter above, 
and giving off numerous pinnule to their extremities. 


Position and locality: Crawfordsville, Indiana; from the shaly beds 
of the Keokuk Group, Lower Carboniferous. 


Gents BARYCRINUS, Wachsmuth. 


BARYCRINUS STRIATUS, Worthen. 


Pl. 29, Fig. 5. 

Body rather large, broadly obconic and composed of massive plates. 
Basal series very small and almost entirely concealed in the columnar 
depression. Subradials large, pentagonal? nearly triangular in outline, 
the upper angle being a little longer than the laterals. First radials 
uearly quadravgular, a little wider at the top than the length to the 
middle of the facet for the reception of the next range of radials. 
This facet is moderately concave, and sloping outward occupies about 
one-half the width of the first radial pieces. Anal piece large, a little 
longer than its greatest width, and rather more than half as large as . 
the first radials. Surface ornamented with four or five prominent strive 
that begin at the base and run parallel with the lateral borders of the 
subradials to their upper angles, and thence diverge to the centre of 
the facet on the upper margin of the first radials. A granulose structure 
is also observable on the remaining portion of the body plates. These 
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surface markings will serve to distinguish it from any other species of the 
genus at present known in the Lower Carboniferous limestone. Arms 
and column unknown. 

Position and locality: Otter creek, Jersey county, Illinois; Keokuk 
limestone, Lower Carboniferous. 


Genus POTERIOCRIiNUS. 


POTERIOCRINUS HOVEYI, Worthen. 
Pl. 29, Fig. 6. 

Body below the second radials obconiecal and tapering very gradually 
from the top of the first radials to the column. Base nearly twice as 
wide at the top as long, truncated below the breadth of the column; 
basal plates longer than wide, pentagonal in form, with salient angles 
above; subradials comparatively large, length and breadth about equal, 
and, so far as can be ssen in the specimen under examination, hexago- 
nal; first radial plates smaller than the subradials, pentagonal and 
truncated squarely across their upper margins for the reception of the 
next radial pieces; second radials a little longer than wide, rounded 
and slightly constricted in the middle, pentagonal, and supporting the 
arms on their superior sloping sides. 

Arms very long, two to each ray in two of the rays seen, and one only 
in the other or anterior ray (as in P. Coryi), and composed of rather 
short, rounded, wedge-shaped pieces, and giving off long slender pin- 
nule to their extremities. Ventral tube very long, cylindrical, composed 
of rather large plates with short, stout spines at the summit. Column 
round and composed of rather thin plates at the base. 

Position and locality: Crawfordsville, Indiana, in shales of the Keo- 
kuk group, Lower Carboniferous. 

I take pleasure in dedicating this fine species to Prof. E. O. Hovey, 
of Wabash College, Crawfordsville, Indiana. 


POTERIOCRINUS COoREYI, Worthen. 


Pl, 29, Fig. 2,3. 

Body below the base of the arms rather deeply cup-shaped or truncato- 
obconic; basal plates small pentagonal, and projecting about half their 
length above the truncated base. Subradials moderately large, higher 
than wide and hexagonal. First radials pentagonal and about once and 
a half as wide as high, rather smaller than the subradials, and four of 
them truncated their whole width for the reception of a second radiul 
piece. Second radials less than half as high as the first and rounded 
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on the outside; third radials about as high as the first, four in number 
and giving support on their upper sloping angles to two arms that con- 
tinue single to their extremities. The middle ray on the anterior side 
gives off a single arm from the summit of the first radial piece, which, 
like the others, continues simple to its extremity. First anal plate hex- 
agonal, about as large as the subradials, upon the upper angles of which 
it rests, and supporting two smaller plates above, which are succeeded 
by others still smaller that extend up to the base of the ventral tube. 
Ventral tube composed of very small plates, aud strongly inflated at 
the summit, with a well-marked anal opening on its anterior side about 
half an inch above its lower extremity. The plates surrounding this 
opening form a prominent projecting rim, such as may be seen around 
this opening in the crinoids where it is located on the side of the body 
as in Agaricocrinus Americanus, and many others. This character may 
also be seen more distinctly expressed in the example of Scaphiocrinus 
uncus, figure 1 of the same plate. 

This species is nearly related to P. Indianensis, M. and W., Vol. III, 
Geological Survey of Illinois, p. 515, Pl. 20, fig. 4, but differs from that 
in the form and proportion of its body plates, and in the number and 
arrangement of its arms. 

Position and locality: Crawfordsville, Indiana, in shales belonging to 
the Keokuk group, Lower Carboniferous. 

This species is dedicated to Mr. L. W. Corey, of Crawfordsville, 
Indiana, from whom the typical specimen was received. For the speci- 
men showing the ventral tube, I am indebted to Prof. E. O. Hovey, of 
Wabash College. 


POTERIOCRINUS VAN HorNEI, Worthen. 


Pl. 31, Fig. 2,3. 

Body obconical below the arms, surface smooth; basal plates pentag- 
onal as seen beyond the facet for the reception of the column, a little 
wider than long and uniting to form a shallow cup; subradials, three 
pentagonal and two hexagonal, length and breadth about equal; first 
radials nearly once and a half as wide as long, pentagonal and a little 
concave on their upper margins so as to leave a suture between that and 
the second radial plate; second radiais on the anal side nearly 
twice as long as wide, strongly rounded and constricted in the middle 
and supporting the arms on their superior sloping angles. Arms, two 
to each ray, as far as can be seen on our specimens, composed of smvoth 
wedge-formed pieces, and apparently continuing single to their extrem- 
ities. Anal plates, seven or eight visible, the two lowest less than half 
the size of the subradials, pentagonal, and resting on the upper mar- 
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gin of one of the irregular shaped subradials, those above are smaller 
and decrease in size upward. Ventral tube long and apparently eylin- 
drical (the apex is broken off in our specimen) and composed of small 
pentagonal plates, crenulated or indented on their margins, giving them 
a stellate appearance. Column distinctly pentagonal at its junction 
with the base and for an inch below, which is as far as it can be seen in 
our specimens. This feature alone will serve to distinguish it from any 
other species known to us from this horizon. 

Position and locality: Alton, Illinois, from the upper division of the 
St. Louis group, Lower Carboniferous. 

Dedicated to my friend W. C. VAN Horne, Esq., to whom I am 
indebted for the use of one of the examples figured. 


POTERIOCRINUS PROBOSCIDIALIS, Worthen. 


Pl. 31, Fig. 1. 

Body below the base of the arms depressed obconical, base small, 
scarcely projecting beyond the circumference of the first columnar 
joints; basal pieces rather small, nearly twice as wide as high and 
forming a shallow cup. Subradials, so far as they can be seen on the 
anal side, a little wider than long and hexagonal; first radial plates 
about once and a half as wide as high and pentagonal; second radials 
a little shorter thun the first, quadrangular; third radials aslong as the 
second, pentagonal, and supporting two arms on their superior sloping 
sides. Anal plates, eight to ten visible, extending up and overlaping 
or merging into the ventral tube. The two lowest ones are the largest 
and hexagonal, the succeeding ones growing smaller as far as they can 
be traced, and all pentagonal or hexagonal. Arms, two to each ray 
on the anal side, and they appear to bifurcate on the sixth or tenth 
plate, which is produced laterally into a short, stout spine. Ventral 
tube nearly two inches long, and apparently a little inflated at its upper 
extremity, where it is surmounted by three or more short pointed spines. 
The surface of this organ is ornamented with longitudinal ridges, which 
seem to be dotted along their upper extremities with minute dimples 
or oval depressions, and are connected by oblique striw, that give a 
beautiful cancellated appearance to its surface under a magnifier. Col- 
umn round, and composed of alternating thin and moderately thick 
joints, the latter projecting a little beyond the others. 

Position and locality: Carondelet, Mo., in the upper division of the 
St. Louis limestone, Lower Carboniferous. 
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Suscrnus SCAPHIOCRINUS, Hall. 
SCAPHIOCRINUS UNICUS. 


Pl. 29, Fig. 1. 


Scaphiocrinus unicus, HALL, 1861. Prelim. Descr. New Crinoidea, p. 8. S. wnicus, MEEK and WORTHEN, 
1872, Geol. Survey of Ill., Vol. V, p. 493, Pl. 15, fig. 5. 

‘Body broadly cup-shaped, with a deeply depressed base, somewhat 
abruptly spreading at the summit of the first radials. Basal plates and 
lower ends of the subradials forming the bottom and sides of the cavity. 
Arms dividing on the second radial plate; each division bifurcating 
twice and rarely three times. The anterior ray has a single arm, which 
is undivided throughout. This single arm is a strongly distinctive char- 
acter.” : 

The above is the original description of this species as published in 
1861, and the figure of an unique specimen is introduced here, showing 
the full form of the ventral tube, with a well marked anal opening on 
its anterior side, situated about midway between the apex and base of 
this organ. The ventral tube is strongly inflated at the upper extremity, 
and is surmounted by three or more strongly pointed spines. So far as 
Iam aware this and the Poteriocrinus Coreyi are the only examples of 
crinoidea yet discovered showing the position of the anal opening in 
the Pouteriocrinide. 

Position and locality: Crawfordsville, Ind., Keokuk group, Lower 
Carboniferous. Iam indebted to Prof. E. O. HovEy, of Wabash Col- 
lege, for this unique specimen. ; 


SCAPHIOCRINUS ABNORMIS, Worthen. 
Pl. 31, Fig. 6. 


‘Body truncato-obconic, basal plates small, and concealed in the col- 
umunar depression ; subradials not well shown in our specimen, in which 
the body plates are somewhat distorted by pressure; two of the radial 
pieces longer than wide and hexagonal, the others about as wide as long 
and pentagonal, each giving support above toa second radial piece. 
Second radials about as wide as long, constricted about the middle, and 
two of them supporting two arms on their upper sloping sides, which 
continue single as far as they can be seen. On two of the other rays, 
and probably on all three of them, a single arm proceeds from their 
upper oblique margins, and not dividing, make but seven or eight arms 
altogether. Arms composed of a single series of stout, wedge-shaped 
pieces, giving off numerous pinnule from their inner margins, com- 
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posed of rather stout, round pieces, two or three times as long as wide. 
The number and arrangement of the arms of this species, which sug- 
gested the specific name, will distinguish it from any other form at 
present known from this horizon. 4 

Position and locality: Monroe county, Illinois, in the upper division 
of the St. Louis group. Lower Carboniferous. 


GENus ONYCHOCRINUS, L. and C. 


ONYCHOCRINUS MAGNUS, Worthen. 


Pl. 31, Fig. 5. 


Body large, and composed of massive and apparently smooth plates. 
Basal pieces small, and entirely concealed in the columnar depression. 
Subradials of unequal size, the two on the anal side much smaller than 
the others, and the three on the anterior side showing a pentagonal form 
beyond the columnar facet. First radial pieces twice as wide as long, 
hexagonal and heptagonal, counting the slight angular depression on 
their upper margins; second, third and fourth radials nearly as wide 
and rather shorter than the first; fifth radials as long as the first, meas- 
uring to the top of their upper angles, and supporting on their upper 
sloping margins the first of a double series of secondary radials or 
brachial pieces, of which about 27 or 28 can be counted in each series 
on two of the rays, but gradually diminishing in size to their extremi- 
ties, where they are no larger than their pinnule. Each of the ten 
arms gives off on alternate sides from the third, fourth or fifth plate 
clusters of stout pinnule composed of plates similar to those of the 
arms, but gradually decreasing in size to their extremities. All the arm 
plates, as well as those of the pinnule, are angular below, the angle 
fitting into a depression in the subordinate plate. A single anal plate 
only is visible in our specimen, and by an oversight this is not repre- 
sented in the drawing. It is small, about twice as long as wide, and 
apparently pentagonal. Column round, comparatively large at its 
junction with the base, composed of very thin equal segments connect- 
ing by crenulated sutures, and decreasing in diameter nearly one-half 
in the space of an inch below the base. 

Position and locality: Monroe county, Illinois, in the upper division 
of the St. Louis group. Lower Carboniferous. 
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GenuS PENTREMITES, Say. 


PENTREMITES (TRICG:LOCRINUS) VARSOUVIENSIS, Worthen. 


Pl. 31, Fig. 8 and 9. 


Base strongly triangular, becoming pentagonal above, and a little 
more than half as long as the radial pieces. Radials rather narrow, 
elongate, borders nearly parallel, angulated below and flattened on 
the sides, and truncated for the reception of the interradial pieces. 
Interradials rather small, lanceolate, and reaching nearly or quite to 
the summit. Pseudo-ambulacral fields narrow, linear, and extending 
downwards less than half the length of the radial pieces, and each 
containing about sixty pore pieces arranged in a double row. 

- This species is closely allied to P. lineatus, Shum., from the Burlington 
limestone, but differs in its more triangular base, in the proportions of 
its principal pieces, and in the number of pore pieces in its pseudo- 
ambulacral fields. 

Position and locality: | Warsaw, and Monroe county near Columbus, 
Illinois, in the Warsaw division of the St. Louis group. Lower Car- 
boniferous. 


PENTREMITES (TRICGLOCRINUS) OBLIQUATUS, Reemer, sp. 
Pl. 31, Fig. 4. 


Pentatrematites obliquatus, Ra&MER, 1852; Monog. Blast., p. 47, Pl. 3, fig. 11. 


‘This species also occurs in the Warsaw division of the St. Louis 
grovp in Monroe county, Illinois, and not in the Archimedes beds of 
Randolph county, as cited by Reemer. 


GENUS SPIRIFER, Sowerby. 


SPIRIFER FASTIGATUS, M. and W. 


Pl. 30, Fig. 3. 
Spirifer fastigatus, MEEK and WontHEN, 1870. Proceed. Acad. Nat. Sci., Philad., p. 36. 


Shell attaining a rather large size, moderately convex, very traus- 
verse, or distinctly more than twice as wide as long; greatest breadth 
on the hinge line; lateral extremities very attenuate and acutely 
pointed in young specimens, but becoming more obtuse in larger individ- 
uals; front and anterior lateral margins broadly and rather regularly 
rounded. Dorsal valve nearly as convex as the ventral; beak 
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depressed, somewhat incurved, and scarcely projecting beyond the hinge 
line; area of rather more than usual breadth for that of a dorsal valve, 
and arched with the beak; mesial fold commencing at the beak scarcely 
larger than one of the ribs on each side of it, but increasing gradually 
in breadth and prominence to the front, where it is occupied by about 
six to eight coste, which, however, coalesce into one or two at the beak. 
Ventral valve regularly convex over the central region, and somewhat 
compressed toward the lateral extremities; mesial sinus commencing 
narrow and very small near the beak, and widening and deepening 
gradually to the front, where it is occupied by about eight depressed, 
rounded cost, which, like those on the fold of the other valve, coalesce 
with those on each side and with each other, so as to leave but one that 
extends quite to the beak; beak rather depressed and not projecting 
much beyond the hinge line, arched or moderately incurved; area rather 
narrow, and extending, with almost perfectly parallel margins, quite out 
to the lateral extremities of the hinge, marked by the usual transverse 
and vertical striz ; foramen wider than high, rather large, and extend- 
ing close up under the rather flattened apex of the beak. 

Surface ornamented by depressed, rounded, bifurcating or trifid, more 
or less fasviculated coste, about five of which, on each side of the mesial 
and sinus fold, are larger than the others, and divide before reaching the 
front so as to form as many fasciculi of two or three ribs each, the 
furrows between which are less strongly defined than those between the 
bundles. Toward the lateral extremities some eight or ten smaller, 
simple, obscure cost, that do not reach the beaks, may also be counted 
on each side of each valve, gradually becoming obsolete near the ends. 
Crossing the whole, fine obscure, undulating strie, and a few stronger 
marks of growth may be observed ou well preserved specimens, the 
strie, however, excepting near the front and lateral margins, not being 
readily seen without the aid of a magnifier. 

Length about 1.45 inch, breadth 2.20 inches, convexity about 1.50 inch, 
hight of area at the beak .26 inch. 

We have had specimeus of this fine Spirifer under consideration for 
a loug time, and after numerous careful comparisons we have been 
unable to identify it with any of the described species. It seems to be 
most nearly allied to our common Coal Measure species 8S. cameratus, 
of Morton, with which it agrees in the fasciculated character of its coste, 
and in general appearance. It differs, however, in several characters 
by which it can be readily distinguished on comparison. In the first 
place, its larger fasciculated coste are distinctly broader, and rather 
more depressed on the auterior slope of its valves, and proportionally 
less numerous. The incurved apex of the beak of its ventral valves 
is always less abruptly curved, and much wore flattened. The most 
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marked character, however, is to be observed in its cardinal area, which 
has its margins almost perfectly parallel, instead of being always 
sloping from the beak to the lateral extremities. The same characters 
and its narrow mesial fold and sinus distinguish it from the variety of 
S. striatus with somewhat fasciculated costae. It belongs to the sub- 
genus Trigonotreta. 


Position and locality: Crawfordsville, Indiana, in the shales of the 
Keokuk group. Lower Carboniferous. 


SPIRIFER NEGLECTUS, Hall. 


Pl]. 30, Fig. 2a, and 1c. 
Spirifer neglectus, HALL, 1858. Geol. of Iowa, Vol I, Part 2, p. 642, Pl. 20, fig. 5. 

“Shell transversely oval, gibbous; hinge line less than the greatest. 
width, rounded at the extremities. Dorsal valve convex; mesial fold 
small at the beak, increasing rapidly towards the front, where it is very 
prominent, not plicated; beak a little elevated above. the hinge, 
incurved. Ventral valve a little more convex, elevated in the umbonal 
region, mesial sinus broad and deep, with one broad, faint plication in 
the middle, and indications of another on each side ; umbo very gibbous ; 
beak strongly arched; area high arcuate, its lateral margins rounding 
gradually on each side; foramen large, triangular, a little higher than 
wide. 

Surface marked by about six broad, depressed and rounded, simple 
plications on each side of the mesial fold and sinus; concentrically 
crossed by fine undulating striz anda few stronger wrinkles of growth.’ 

Position and locality: Warsaw, Hamilton and Nauvoo, Illinois, and 
Keokuk, Iowa. Keokuk limestone, Lower Carboniferous. 


SPIRIFER SUBORBICULARIS, Hall. 


Pl. 30, Fig. 1. 
Spirifer suborbicularis, HALL, 1858. Geol of Iowa, Vol. I, Part 2, p. 644. 

“Shell suborbicular, length and width nearly equal or somewhat 
wider than long; hinge line much shorter than the width of the shell; 
cardinal extremities regularly curved. Dorsal valve convex, gibbous 
above the middle, with the mesial fold becoming defined below the 
beak, and somewhat prominent at the base. Ventral valve convex, 
gibbous above the middle, with elevated umbo and beak abruptly 
incurved over a narrow area, which in length is about equal to half the 
width of the shell; foramen with the dental lamelle projecting, and 
partially closed by pseudo-teltidium. 
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Surface marked by broad, flattened, scarcely defined plications, of 
which there are seven or eight on each side of the mesial fold and sinus, 
with two or three more faintly defined on these parts of the shell, and 
some appearance of a small plication in the center of the sinus.” 

Position and locality: Warsaw, Hamilton, Nauvoo, Niota, and various 
other places in Illinois, and Keokuk, Iowa.g Keokuk limestone, Lower 
Oarboniferous. 


Genus MYALINA, deKoninck. 


MYALiIna KEoKUK, Worthen. 


Pl. 30, Fig. 5. 

Shell of medium size, subquadrate, about once and a half as high as 
wide, rather oblique; hinge nearly straight and as long as the greatest 
breadth of the valves below ; anterior side a little sinuate, posterior 
side compressed towards the margin, sinuate or deflected inwards imme- 
diately below the hinge and rounding into the base below ; beak of the 
left valve pointed, projecting beyond thejhinge and curving forward and 
inward. Surface marked by distinct, rather irregular laminz, of which 
five or six may be counted in the space of half an inch. 

Length of an average sized specimen, 2.2 inches ; breadth, 1.25 inch; 
convexity of left valve, about 0.37 inch. 

Position and locality: Keokuk, Iowa, and Warsaw, Nauvoo and 
Hamilton, Illinois; Keokuk limestone, Lower Carboniferous. 


Genus PINNA, Linn. 
PINNA SUBSPATULATA, Worthen. 


Pl. 30, Fig. 4. 
This shell is only known from casts of single valves which do not 
admit of a minute description. It is above the medium size, the speci- 
mens seen usually ranging from 8 to 10 inches in length, by 14 in 
breadth at the posterior end. Valves very gradually tapering, sides 
apparently flattened towards the posterior end, which seems to have 
been obliquely rounded, judging from the lines of growth to be seen on 
the surface of the cast. Cardinal margin slightly thickened with a 
rather well defined cardinal ridge at the edge. Surface markings 
unknown. 
In general form it resembles P. spatula of McCoy, from the Carbon- 
iferous limestones of Derbyshire, but ours is a larger shell than the 
European species, and rather wider in proportion to its length. 
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Position and locality: Quite rare injthe Keokuk limestone, at Keo- 
kuk, Iowa, and Warsaw, Illinois. A single example of apparently the 
same species, has been found in the Warsaw division of the St. Louis 
Group, at Warsaw, Illinois. 


* COAL MEASURE SPECIES. 


Genus AXOPHYLLUM, Edwards and Haime. 


AXOPHYLLUM RUDIS, White and St. John. 


Pl. 32, Fig. 6, a, b, ¢. 

“ Coral irregularly turbinate, contorted, often attached along a great 
portion of its length, usually expanding rapidly; surface marked by 
irregular concentric undulations of growth, and often also by numerous 
rootlets, some of which clasp the objects to which they may be attached. 
Outer portion of the calyx shallow, central portion rather deep, colu- 
mella small, flattened, the greater diameter being from the concave to 
the convex side.” 

The above is the original description of this species by the authors 
cited above, as published in the Trans. of the Chicago Acad. of Sciences, 
Vol. I, p. 117, and agrees very well with the Illinois specimens illustra- 
ted on Pl. 32, fig. 6. 

Position and locality: Near Collinsville, St. Clair county, Illinois, 
from a calcareous shale 117 feet above the Belleville coal. 


AXOPHYLLUM INFUNDIBULUM, Worthen. 


Pl. 32, Fig. 7. 

Coral turbinate, sometimes showing indications of attachment at the 
lower extremity ; epitheca thin, and showing on its surface numerous 
undulations of growth, the young individuals originating at the bottom 
of the calyx, and the old examples presenting the appearance of a series 
of deep cups placed one within the other. Septa about 40. Colu- 
mella nearly obsolete in some examples, and much less strongly defined 
than in A. rudis. 

Position and locality: Clark county, Illinois, about the horizon of 
coal No. 12. 
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Genus CYATHOXONITA, Michelin. 


CYATHOXONIA DISTORTA, Worthen. 


Pl. 32, Fig. 4. 

Coral small, cylindrical, more or less distorted and gradually tapering 
at the lower extremity, where, in some examples, it shows the bases of 
several small spines or rootlets; surface showing numerous distinct 
longitudinal striw, crossed by rather indistinct wrinkles of growth. 
Calice circular, rather deep, with a small columella visible in one of our 
specimens. Septa 22 to 24 or more. 

Position and locality: Cumberland county, Illinois. Rare in the 
limestone over coal No. 16, associated with FPusulina.cylindrica, ete. 


GENus CHATETES, Fischer. 


CHA&TETES ? CARBONARIA, Worthen. 


Pl. 32, Fig. 5. 

Coral cylindrical or ramose, calices rather unequally developed, coral- 
lites small and radiating from the center with closely arranged tabule. 

We refer this form to the genus Chetetes with hesitation in view of its 
rather undefined characters, but as the species illustrated is a well 
marked form in the Coal Measures, it seems desirable that it should 
have some designation. 

Position and locality: St. Clair county, Illinois; in the calcareous 
shales over the Belleville coal. 


POTERIOCRINUS LASALLENSIS, Worthen. 
Pl. 32, Fig. 3. 


Body below the base of the arms obconic, very gradually tapering to 
the middle of the subradials and more rapidly below; base small, trun- 
cated for the reception of the columnar facet, and about twice as wide 
as high; subradials of moderate size, length and breadth nearly equal, 
three hexagonal and two heptagonal; first radials about once and a 
half as wide as high, pentagonal; first anal plate smaller than the sub- 
radials between the upper angles of which it rests, pentagonal; second 
anal plate longer than wide, hexagonal, and resting on the upper trun- 
cated margin of a subradial; third anal plate rather wider than long, 
hexagonal or heptagonal, and resting on the upper truncated margin of 
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the first anal piece. All the body plates are depressed at the angles, 
giving it a pentalobate character somewhat like Barycrinus pentagonus 
of the Keokuk limestone. 


Position and locality: LaSalle, Winois; Upper Coal Measures. 


GENUS EUPACHYCRINUS, Meek and Worthen. 


EUPACHYCRINUS CRAIGI, Worthen. 
Pl. 32, Fig. 1. 


Body subhemispherical below the summit of the first radial pieces, 
composed of rather thick smooth plates, with a moderately deep con- 
cavity on the under side. * Basal plates small and concealed in the basal 
depression ; subradials rather large, the form of some of them not 
shown in our specimen from its slightly distorted condition, but four of 
them are probably hexagonal and one heptagonal, with their superior 
angles projecting upwards about two-thirds the length of the first radial 
pieces, and strongly incurved below. First radials twice as wide as 
high, pentagonal, and beveled on their upper margins so as to leave a 
well defined suture between them and the second radial pieces. Second 
radials as wide as the first below, but gradually narrowing upwards, 
and produced laterally into short stout spines, and supporting on their 
upper truncated margins two stout brachial pieces that give origin to 
two arms to each ray. Arms commencing with a single series, but 
changing on the second or third piece to a double series of rather short 
stout interlocking pieces, that are at first more than twice as wide as 
high, but gradually diminishing in width towards their upper extremi- 
ties. One very smallanal piece only is partly visible. Column unknown. 

The basal portion of this species might be mistaken for SHUMARD’S 
Scaph. ? hemisphericus, but it differs from that in its more massive body 
plates, and the more triangular form of the upper portion of its sub- 
radials. From Hupach. Fayettensisit may be distinguished by its larger 
size, more robust form and less convex body plates. 

Position and locality : Vandalia coal shaft, from a bed of black argil- 
laceous shaly limestone at the depth of about 230 feet, and probably 
near the horizon of No. 10 coal. 

Dedicated to Mr. R. M. CrAtG, of Vandalia, to whom I am indebted 
for the use of the unique specimen figured. 
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EUPACHYCRINUS BASSETTI, Worthen. 


Pl. 32, Fig. 2. 

Body large, sub-hemispherical, width about once and a half as much 
as the hight. Base small, depressed, with the basal plates hidden by 
the columnar facet. Subradials large, hexagonal so far as can be seen 
from the examples under examination, length and breadth nearly equal, 
and curving into the basal concavity below. First radials about once 
and a half as wide as high, pentagonal; second radials as wide as the 
first, less than half as high, except one on the anal side, which is about 
three-fourths the hight of the first radial on which it rests, and more 
decidedly pentagonal than the others, and all supporting on their mar- 
gins two nearly quadrangular brachial pieces that support the arms. 
One anal plate only is visible, about twice as high as wide, apparently 
hexagonal, resting partly on two of the subradials, and extending 
upward nearly or quite as high as the upper lateral angles of the second 
radials, and curved inwardly at its upper extremity. Arms, four on the 
two posterior rays, and apparently but two on the others, though the 
anterior side is but partially seen in our specimens, composed of rather 
short stout plates, the first ones single, but soon merging into a double 
series of short interlocking pieces, that decrease very gradually in width 
towards the upper extremities of the arms. The entire surface of the 
body and arms ornamented with numerous irregularly disposed wart- 
like prominences, giving to it a very strongly marked verrucose appear- 
ance. 

Column slender, and composed of round alternating thin and thicker 
joints, the latter a little projecting, with numerous lateral appendages, 
or side arms, composed of small, rather thick round joints, connected 
by strongly crenulated sutures. 

This species is nearly related to the one described by Messrs. WHITE 
and Sr. JOHN, in the Trans. Chicago Acad. Sci. Vol. I, page 117, under 
the name Hydreinocrinus ? verrucosus, but differs from that in its more 
robust form, in not having the margins of its body plates beveled, in the 
form of its anal plate, and in its somewhat different style of ornameut- 
ation. 

Position and locality: Same as the last. Dedicated to Dr. G. W. 
Basserr, of Vandalia, to whom I am indebted for the use of one of the 
examples figured, as well as for liberal contributions of interesting fos- 
sils from Fayette county, and for many acts of persona! kindness and 
attention. c 
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GeENus CONOCARDIUM, Bronn. 


CoNOCARDIUM OBLIQUUM, M. and W. 
Pl. 33, Fig. 4. 
Conocardium obliquum, MEEK and WORTHEN, 1865. Proceed. Acad. Nat. Sci., Philad., page 249. 

Shell rather small, obliquely subtrigonal, gibbous; anterior side 
(posterior of Woodward) very obliquely and abruptly truncated with a 
forward slope, and flattened so as to present a regular cordate outline 
in a front view; anterior auricle narrow, but of unknown length; base 
very short; posterior margin sloping up from the base so as to intersect 
the hinge at an angle of about 45°, rather widely gaping, and crenate 
its entire length. Beaks moderately prominent, small, strongly incurved; 
umbonal slopes very prominent, angular, and directed obliquely forward 
to the angular anterior basal extremity. Surface ornamented with 
rather sharply elevated, thread-like, subcrenate radiating ribs, narrower 
than the depressions between; each of these depressions on the poste- 
rior and flattened anterior sides of the valves occupied by a smaller 
intermediate rib; entire surface also marked by fine very regular radi- 
ating and concentric striz, so as to produce a neat, minutely cancellated 
sculpturing, as seen under a magnifier. 

Length from the posterior extremity to the produced antero-basal 
angle, 0.70 inch; hight from the latter to the beaks, 0.50 inch; length 
from the beaks to the posterior extremity, 0.37 inch; convexity, 0.44 
inch ; breadth of posterior hiatus, 0.17 inch. 

We know of no other species liable to be confounded with this. Its 
most marked features are the great backward obliquity of its umbonal 
axis, by which its beaks are placed even a little behind the middle of 
the body part of the shell; and the beautiful regular cancellated style 
of ornament seen between the ribs, under a magnifier. 


Position and locality: Coal Measures; Wabash cut-off, Posey county, 
Indiana. 


GENUS PLEUROPHORUS? King. 


PLEUROPHORUS ? ANGULATUS, M. and W. 
Pl. 33, Fig. 5. 
Pleurophorus? angulatus, MEEK and WoORTHEN, 1865. Proceed. Acad. Nat. Sci., Philad., page 247. 
Shell oblong, about twice and a half as long as high, rather convex; 
cardinal and ventral margins straight and parallel, or the latter very 
faintly sinuous along the middle; posterior side (which is a little imper- 
fect in our specimen,) apparently obliquely truncated above, and very 
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narrowly rounded below; anterior side very short, sloping abruptly 
from the beaks above, and abruptly rounded beneath; hinge line very 
straight, rather long, but shorter than the base. Beaks depressed upon 
a line with the dorsal outline, and located very near the anterior margin; 
umbonal ridge prominent and distinctly angular from the beaks to the 
posterior basal extremity. Surface of internal cast, showing faint traces 
of two or three distant, very obscure, concentric ridges, or undulations. 

Length 0.52 inch, hight 0.20 inch, convexity 0.16 inch. 

The most marked peculiarities of this species are its oblong form, 
straight and parallel cardinal and ventral margins, and distinctly angu- 
lar umbonal ridge. Its anterior muscular impression seems not to be as 
distinct as usual in the genus Plewrophorus, but this may be due to a 
defect in our specimen, which is an internal cast. All we know of the 
hinge is an impression of a long, linear posterior lateral tooth, parallel 
to the cardinal margin, and most distinct behind. This tooth appears 
to have been double in the left valve, for the reception of a similar elon- 
gated tooth in the right. 

Position and locality : Wabash cut-off, near New Harmony, Indiana ; 
Upper Coal Measures. 


Genus CARBONARCA, Meek and Worthen. 


Genus Carbonarca, MEEK and WoORTHEN, 1870. Proc. Acad. Nat. Sci., Philad., page 39. 

Shell (as determined from internal casts) equivalve, inequilateral, very 
convex, transversely oblong or oval; umbones gibbous, prominent, and 
strongly incurved with subangular or prominent posterior slopes ; valves 
closed all around, with smooth margins; ligament external; cardinal 

_mmargin a little arched, with, at the anterior extremity in each valve, 
two rather oblique comparatively stout teeth, and extending along its 
entire length from immediately behind these, a row of minute, inter- 
locking teeth or crenulations, as in Arca. 

This genus seems to belong to the Arcidew, near Isoarca. It differs, 
however, very decidedly from that genus, in having, in addition to the 
small interlocking crenulations along the whole length of the hinge, two 
well developed and independent larger teeth at the anterior end of the 
hinge. The specimens seen are all internal casts, but an impression of 
the hinge of a right valve, in the matrix, shows its characters very 
clearly. There is no gradation from the series of minute teeth into the 
two large ones at the anterior end of the hinge, the first of the smaller 
series immediately behind the two larger ones being aS minute as any 
of those farther back; so that the contrast between the two sets of teeth 
is well marked and abrupt. The hinge margin was doubtless provided 
with a cardinal area, but as we only have internal casts, it has not yet 
been seen. 
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CARBONARCA GIBBOSA, M. and W. 
Pl. 33, Fig. 6. 
Carbonarca gibbosa, MEEK and WoRTHEN, 1876. Proceed. Acad. Nat. Sci., Phila., p. 40. 

Shell transverse, short-oblong, very convex; posterior side wider than 
the other, and vertically subtruncated; anterior margin rather narrowly 
rounded; ventral margin nearly straight along the middle, but sloping 
and rounded up anteriorly, and more abruptly behind, cardinal edge 
equaling two-thirds of the whole length; larger anterior teeth inclined 
forward and upward, and those of the small series ranging nearly verti- 
eally, or slightly inclined forward anteriorly, and a little backward 
behind; umbones gibbous, but with their outer and upper surfaces a 
little flattened, so as to impart a slightly subangular or prominent char- 
acter to the post-umbonal slopes; immediate apices of the strongly 
inclined beaks placed about one-fourth the entire length of the shell 
behind the anterior extremity. Surface markings unknown. 

Length 0.82 inch; hight to top of cardinal margin (of cast) behind 
the beaks 0.56 inch; hight to top of the umbones 0.65; convexity of the 
two valves 0.57 inch. 

Position and locality: Springfield and LaSalle, Illinois, Upper Coal 
Measures. The specimens from the latter locality are, in some exam- 
ples, more depressed and oblique than the typical form from near 
Springfield, and these may possibly belong to a distinct species, if the 
differences noted are not due to accidental distortion. If really distinct, 
this form might be called O. depressa. 


» 


Genus NAUTILUS, Linneus. 


NAUTILUS (DISCITES) HIGHLANDENSIS, Worthen. 
Pl. 33, Fig. 2 

Shell of medium size, discoid, compressed; whorls about three, con- 
tiguous, nearly flat on the sides, the greatest convexity being near the 
inner margin, which is gently rounded. Septa rather closely arranged, 
crossing the sides with a graceful backward curve, and also curving 
backward on the narrow truncated periphery. Last or body chamber 
long and proportionally broad, forming about half the outer volution. 
Surface markings and siphuncle unknown. 

This shel] in general form resembles Nautilus (Discites) disciformis, 
M. and W., from the Keokuk limestone, but differs from that in its 
much smaller size, (none of the specimens seen attaining a diameter of 
more than 3.50 inches,) and by its proportionally broader outer chamber. 

Position and locality: LaSalle, Illinois, and near Highland, in Madi- 
son county, where it is found in the Shoal creek limestone above coal 
No. 9. Iam indebted to Mr, Ab. F. BANDELIER, of Highland, for the 
use of the example figured. 
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NAUTILUS (CRYPTOCERAS) CAPAX, M. and W. 
Pl. 33, Fig. 1. 
Nautilus’ Cryptoceras) capaz, MEEK and WORTHEN, 1865. Proceed. Acad. Nat. Sci., Phila., p. 262. 


Shell attaining a moderately large size, subglobose in form. Umbili- 
cus deep, with abruptly sloping walls—one-third as wide as the dorso- 
ventral diameter of the outer whorl, and showing each of the inner 
turns. Whorls about two and half, increasing rapidly in size, particu- 
larly in transverse breadth; last one so expanded laterally as to be 
apparently one-third to one-half wider than its dorso-veutral diameter ; 
inner ones proportionally narrower. All broadly rounded on the outer 
side, and more narrowly rounded with a flattened or slightly concave 
revolying space between a ridge bounding the umbilicus and the middle 
of each side; each provided with a narrow, shallow impression along 
the ventral side for the reception of the inner volutions. Septa sepa- 
rated by spaces which measure on the outer side less than one-fourth 
the dorso-ventral diameter of the volution at the point of measurement 
a little arched backwards on the slightly concave inner side of the 
whorls, and less distinctly so on the narrow revolving flattened space 
just outside of the umbilicus, after which they cross over the broadly 
rounded outer side, with a very low scarcely perceptible backward 
curve. Aperture transversely oval, or subelliptic, and apparently angu- 
lar, and effuse at each inner lateral margin. Outer chamber very capa- 
cious, composing less than half a volution. 

Greatest diameter across the disc about 7 inches; breadth (transverse 
diameter of the aperture) 6 inches; dorso-ventral diameter 3.25 inches, 
breadth of umbilicus 1 inch. 

The only specimen of this species we have seen is a cast, which shows 
along the outer side of the whorls the appearance of a tube 0.20 inch in 
diameter, extending backwards from each septum. It is possible this 
may bea small lobe of the septa, but we have scarcely a doubt in regard 
to its being the siphon, and hence that the species belongs to the group 
Cryptoceras. 

Compared with NV. dorsalis, Phillips, (Geol. Yorks. Il, Pl. 13, fig. 1 
and 2,) the type of the group Cryptoceras, our shell will be found to 
differ in its much more broadly rounded dorsum, and much wider mouth, 
as well as in the peculiar revolving flattened space near the umbilical 
side of the whorls, which imparts a slight angularity to the margin of 
the umbilicus, as well as an undefined longitudinal ridge or prominence 
near the middle of the whorls on each side. 

Position and locality: Charboniere, Missouri. Coal Measures. 
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ERRATA. 


Page 30—18th line from bottom, for ‘‘pawpaw” read “papaw.” -- 

Page 32—18th line from top, for “‘limstone”’ read “limestone.” 

Page 63—12th line from bottom, for “coats” read “coals.” 

Page 92—10th line from top, for “occidentalus” read ‘‘occidentalis.” 

Page 151—2d ‘ine from bottom and 16th from top, for ‘‘Machrocheilus” read ‘‘Macrochetlus." 
Page 203—19th line from top,’ for “carbonaris” read “carbonarius.” 

Page 247—8th line from bottom, for “horizon” read “horizons.” 

Page 248—12th line from top, for ‘in faunal facies” read “in their faunal facies.” 
Page 251—11th line from bottom, for “burled’ read “beveled.” 

Page 252—9th line from bottom, for “bevelled” read “‘beveled.” 

Page 251—2Ist line from bottom, for “sharp-curved ” read “‘sharp-crested.”” 
Page 255—21st line from top, for “our own” read “our.” 

Page 255—7th line from bottom, for “inverted” read “‘inbeveled.” 

Page 256—2uth line from top, for ‘‘denticular” read ‘‘denticulate.” 

Page 261—6th line from top, for ‘‘expressed” read ‘‘preserved.”’ 

Page 262—9th line from bottom, for “wth” read ‘‘with.” 

Page 267—12th line from bottom, for “teeth” read “tooth.” 

Page 268—15th line from bottom, for ‘‘fragmentory” read “fragmentary.” 
Page 270—2d line from bottom, for “represeutation” read “representative.” 
Page 271—2d line from bottom, for ‘fourm’ read “four.” 

Page 231—17th line from top, for “forms” read “form.” 

Page 282—15th line from top. for ‘‘heeled” read ‘‘keeled.” 

Page 283—15th line from bottom, for ‘“‘clearly’’ read ‘‘c osely.” 

Page 283—8th line trom top, for ‘“Lambdodus hamulus” read “‘L. hamatus,” and same on 

page 484, 6th line from top. ; 

Page 283—14th line from bottom, for ‘‘were’’ read ‘‘was.” 

Page 288—Sth line from bottom, for ‘‘crust’’ read “crest.” 

Page 290—17th tine from bottom, for “one” read ‘‘an.” 

Page 291—20th line from bottom, add ‘Pl. VI, Fig. 9.” 

Page 298—16th line from top, for “found” read “formed.” 

Page 299—7th line from top, for “‘Aetobatis” read “4 etobatis.” 

Page 326—16th line from top, for “seu” read ‘‘sets.” 
_ Page 329—7th line from bottom, “‘edentalous” read “edentulous.” 

Page 347—21st line from bottom, for “striking” read “skirting.” 

Page 350—16th line from bottom, for ‘‘disturbed” read “distended.” 

Page 351—13th Jine from bottom, for “‘and from Warsaw” read “and not from Warsaw.” 
Page 354—4th line from bottom, for ‘‘collection” read ‘‘collections.” 

Page 360—10th line from top, for ‘“‘more”’ read “never.” 

Page 360—i2th line from bottom, for ‘‘vertical” read ‘‘varietal.” 

Page 362—7th line from bottom, for “‘have’’ read ‘“‘has.” 

Page 363—7th line from top, for “‘organization” read “acquisition.” 

Page 369—18th line from top, for ‘‘congenus”’ read ‘‘congeners.” 

Page 376—18th line from top, for “‘from’’ read “‘form.” 

Page 377—10th line from bottom, for “‘after” read ‘‘often.”’ 

Page 379—6th line from bottom, for “these” read ‘‘those.” 

Page 383—32d line from top, for “indications” read “imbrications.” 

Page 325—18th line from bottom, for ‘Pl. XI” read ‘Pl. X a.” 

Page 389—6th line from top, for ‘‘Pl. XIII, fig. 1,” read ‘Pl. XIII, fig. 10.” 
Page 393—18th line from bottom, for ‘‘worn” read ‘‘more.” 


ERRATA. 


Page 398—10th line from top, for ‘‘three more or less imbricated” read ‘‘three, more or less, 
imbricated.”’ 

Page 401—19th line from bottom, omit comma between “angle” and ‘‘about.”’ 

Page 404—10th line from top, for “‘polish” read ‘‘polished.” 

Page 408—13th line from bottom, for “lightly” read ‘‘slightly.”’ 

Page 411—18th line from bottom, for ‘‘which” read ‘while.’ 

Page 413—1st line from top, for ‘‘greatly’’ read “gently.” 

Page 415—3d line from top, for “concave” read ‘‘clavate.” 

Page 416—15th lice from top, for ‘Petalodus” read ‘‘Peltodus.” 

Page 417—9th line from bottom, for Pl. XIV” read “Pl. XIIT.” \ 

Pags 426—16th line from top, semi-colon after “position.” 

Page 426—6th line from bottom, for ‘‘border” read “borders.” 

Page 427—2d line from top, for “faces” read ‘‘face.” 

Page 428—13th line from bottom, for ‘‘LeGrande” read “LaGrange.” 

Page 430—11th line from top, for ‘‘fragments’’ read “fragment.” 

Page 432—Ist line from top, for ‘“angularis” read “‘angulalus.” 

Page 435—Sth line from bottom, for “narrower ’ read “narrow.” 

Page 444—12th and 11th lines from bottom, for “Astracanthus” read ‘‘Asteracanthus” and 
“Asteracanthi.”’ 

Page 448—6th line from bottom, for “form” read “from.” 

Page 455—ith line from bottom, for “external” read “internal.” 

Page 456—17th line from top, for “forms” read ‘‘form.” U 

Page 459—13th line from bottom, for “differ” read ‘‘differs.”’ 

Page 462—13th line from top, for “1 a” read ‘4 a.” 

Page 464—15th line from bottom, for “truncated” read “interrupted.” 

Page 465—3d line from top, for ‘“bifurcates” read “bifurcate.” 

Page 465—(th line from bottom, for ‘‘face” read “faces.” 

Page 468—2d line from bottom. for ‘trouvis” read “‘trouvés ” 

Page 471—18th line from top, for ‘‘P]. XXII” read “Pl. XXI.” 

Page 473—18th line from top, for ‘‘small” read ‘‘smooth.”’ 

Page 474—7th line from top, for ‘‘beneath” read “between.” 

Page 479—4th line from top, for “‘transvere” read “transverse.” 

Page 479—4th line from bottom, for “thin” read “three.” 

Page 484—9th line from top, for “‘plicatilus” read ‘‘plicatilis.”’ 

Page 495—12th line from top, for ‘‘tho” read ‘‘the.” 
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Peli eAsMabieer ly: 


CLADODUS EXILIs, St. J. and W. 

Outline of minute tooth; 1b, view of outer face, enlarged, showing two lateral denti- 
cles on one extremity and three in the opposite; 1c, base from below; 1d, profile 
section. Lower fish-bed, Kinderhook. 

Outline of slightly larger tooth, with three lateral denticles on either side; 2 DB, 
outer surface, enlarged; 2¢, base from below; 2d, profile section. Same horizon. 

Outline of medium-sized, robust tooth; 3b, view of outer face, enlarged; 3c, post- 
erior face; 3 d, inferior basal surface; 3 e, profile section. Upper fish-bed, 
Kinderhook. 

Outline of small worn tooth, with two latera) cones on either side; 4 b, outer face, 
enlarged; 4¢. posterior face; 4d,e,base from below, and profile section and 
transverse section of medium cusp. Same horizon. 

Front view of small, perfect tooth, enlarged; 5 b,c, inferior basal surface and profile 
section. Same horizon. 

Outline of imperfect tooth of large size; 6 b,c, outer and posterior faces, enlarged ; 
6 d,e, base from below and profile section. Same horizon. 


PRISTICLADODUS SPRINGERT, St. J. and W 
Outline, nat. size ; 7b, view of outer face, enlarged; 7 ¢, inferior basal surface; 7d, 
profilesection and transverse section of median cone. Lower fish-bed, Kinderhook. 


PxISTICLADODUS SPRINGER, var. ARMATUS, St. J. and W..-.---2---.------------ 

Outer face of large tooth, enlarged three diameters; 8 b, inferior basal surface, show- 
ing worn protuberances in front, aud median foramen in posterior margin. 
Upper fish-bed, Kinderkook. k 

Front view of similar specimen, enlarged two diameters; 9 b, posterior face, showing 
broad convexity of upper basal surface; 9c, inferior basal surface, showing pad- 
like prominences in front less worn than in the preceding example; 9 d, profile 
section. Lower fish-bed, Kinderhook. 

Outline of small tooth, showing antero-inferior basal prominences; 10 b, front view, 
enlarged. Same horizon. 

Anterior view of minute tooth, enlarged; 11 b, posterior face; 11, base from below, 
showing widely spaced protuberances. Same horizon. 


BATHXCHEILODUS: MCISaAcsn, St. Jj and Wri 2 2-22 eee es ae aeee eee 
View of outer face of large tooth, enlarged; 12 b, posterior aspect; 12, profile and 
transverse sections of median cusp. Middle Devonian, Waterloo, Iowa. 
Front view of small, nearly perfect tooth, enlarged; 13 b, posterior face; 13 ¢, inferior 
basal surface; 13 d, profile section. Same horizon and locality. 
PHUGEBODUS SOVNTAE, Std ANdUWs <5 2a caesee sees e eee ese eee eee 
View of anterior face of large tooth, enlarged; 14 b, posterior face, showing well- 
defined median prominence in superior basal surface; 14 c, inferior basal surface; 
14 d, profile section. Middle Devonian, Waterloo, Iowa. 
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PAGE. 
Fig. 1-13. CLADODUS'!SPRINGERL |St.:ds and Wi. -----------5-- 0c sceceecces peecoe i) 
1a. Outline of small tooth, nat. size; 1b, outer face, enlarged two diameters; 1 c, base 
from below; 1d, profile section. Lower fish-bed, Kinderhook. 

2a. Outline of little larger tooth ; 2b, c,d, view of outer face, inferior basal surface, and 
profile section, enlarged two diameters. Same horizon. 

3a. Outline of still larger specimen; 3 b,c, views of outer face and inferior basal surface, 
enlarged two diameters. Same horizon. 

4a. View of outer face of large tooth; 4 b, posterior face enlarged; 4c, profile view, 
enlarged; 4 d, inferior basal surface. Same horizon. 

5a. View of outer face of medium sized tooth, enlarged; 5 b, c, inferior basal surface and 
profile section, nat. size. Same horizon. 

Ga. Anterior face of medium-sized, worn tooth, the two large lateral denticles alone 
remain; 6 b, posterior face; 6 ¢, showing the worn inferior basal surface ; 6 d, 
profile section. Same horizon. 

7a. View of outer face of slightly smaller tooth, exhibiting other features due to abra- 
sion; 75, base from below. Same horizon. 

8a. Outer face of minute tooth, much worn, enlarged four diameters; 8 b, c, inferior basal 
surface, profile section and transverse section of median cone. Same horizon. 

9a. Outer fae of very small, worn tooth, enlarged four diameters; 9 ), base from 
below. Same horizon. 

10a. Outer face of minute tooth, in which only one lateral denticle remains on one 
extremity and two on the opposite, enlarged four diameters; 10}, base from 
below. Same horizon. 

ll«. Outer face of an abnormally developed tooth, enlarged one-half; 11 b, posterior 
face, showing the contracted prominence of upper basal surface; 11 c, view of 
base from below. Same horizon. 

12a. Outer face of minute, perfect tooth, enlarged fonr diameters ; 12 b, ¢, d, posterior face, 
inferior basal surface, and profile section. Same horizon. 

13 a. View of outer face of small perfect tooth, showing excessive development of acces- 
sory (enticles at base of crown, enlarged three diameters; 13 5, c, base from 
below, and profl’e section. Same horizon. 

Fig. 14-18. CLADODUS! ALTERNATUS, 'Sb./d). ANG Wc m stein als tie a slotemrs cle sie es'> seeleleereeaerel 265 
14a. Outline, nat. size; 14 b, outer surface, enlarged three diameters; 14 ¢, d, inferior basal 
surface, and profile section, nat. size. Lower fish-bed, Kinderhook. 

15a. Outline of little more robust tooth; 15 b,c, d,e, views of outer, posterior, and inferior 
basal aspects, and profile section, enlarged three diameters. Same horizon. 

16a. Outline of smaller tooth; 16 b, outer face, enlarged three diameters; 16 c, base from 
below; Ltd, profile section. Upper fish-bed, Kinderhook. 

17a. Outline of very small tooth; 17 b,c, d, views of outer face inferior basal surface, and 
profile section, enlarged three diameters. Lower fish-bed, Kinderhook. 

1ga. View of outer face of medium-sized tooth, enlarged four diameters; partial restora- 
tion, outline from tooth from upper fish bed, coronal ornamentation from speci-, 
men trom lower fish-bed of the Kinderhook. 
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CLADODUS WACHSMUTHIT, iSt. Jian Wre-c2sec nec cess cee csee esos seeseeeeecee 263 

View of outer face of tooth; 1b, base from below, showing scarcely defined bosses in 
tront; 1c, profile section, upper fish-bed Kinderhook. 

Outer face of slightly smaller tooth ; 26, posterior face, showing superior basal region ; 
2c, inferior basal surface, showing bilobed character of outer basal ridge ; 2d, pro- 
file and transverse sections of median cone. Same horizon. 

Outer face of medium-sized, perfect tooth; 3b, base from below ; 3 ¢, profile and trans- 
verse sections of median cusp. Same horizon. 

View of outer face of large tooth. Same horizon. 

Posterior aspect of medium-sized tooth. Same horizon. 

Outline of outer face of small tooth; 6 b, posterior face; 6 ¢, inferior basal surface. 


Same horizon. R 
Outline of outer face of very small tooth. Same horizon. 
CLADODUS SUCCINCTUS ISb.id) ANd We co -- woe ener ce see ae ae oseeeee a eee eae 265 


Outer face of medium-sized, normal specimen, enlarged ; 8 b, inferior basal surface, nat. 
size; 8c, profile section. Upper fish-bed Kinderhook. 

Outer face of slightly smaller tooth, showing absence of accessory processes at base of 
median cone, enlarged ; 9 b, posterior face; 9 c, inferior basal surface; 9d, profile 
and transverse section of median cone. Same horizon. 

Outline of outer face; 10 b, outer face, enlarged; 10 c, base from below; 10 d, profile 
section. Same horizon. 

Median cone of small tooth, enlarged two diameters, showing ornamentation of poste- 
rior face; 11 b, showing the outer face; 11, profile view. Same horizon. 

Outer face of large tooth, enamel layer partially exfoliated; 12 b, posterior face ; 12 ¢, 
base from below, showing constriction in outer basal ridge giving rise to pad-like 
prominences at either extremity; 12 d, profile section. Same horizoa. 


CLADODUS EXxIGUUS, St.J.and W...-....-.-. RNS EBD HO AH A GaoneRD SMa EnaSaSsee 261 
Outline of outer face of medium-sized tooth; 13), the same, enlarged two diameters ; 
13 c, inferior basal surface ; 13 d, profile section. Lower fish-bed Kinderhook. 
Outer face of smaller tooth, enlarged two diameters ; 14 b, inferior basal surface, show- 
ing faint bilobed condition of outer basal ridge; 14 ¢, profile section. Same horizon. 
View of outer face of an abnormally developed tooth, enlarged two diameters; 15 b, 
base from below ; 15 c, profile section. Same horizon. 
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PLATE IV. 


CLADODUS; LUGLYPHRUS) Std anduWise oe oae esac eens oe se eisee eee ee ceaees 274 
View of anterior face of minute tooth, enlarged; 1b, base from below. St. Louis 
limestone; Alton, Illinois. 
Outer face of medium-sized tooth, enlarged; 2 b, view of base from below. Same hori- 
zon; St. Louis. Missouri. 
Outer face of large tooth, enlarged two diameters ; 3 b, view of posterior face ; 3 0c, base 
from below; 3d, profile section. St. Louis beds; Pella, Lowa. 


CLADODUS ECCENTuICUS, St. J. and Wistede. seeecs dees tne oe Seater a ee eee 272 
View of outer face of medium-sized tooth, enlarged two diameters; 4 b, inferior basal 
surface; 4c, profile section. St. Louis limestone; St. Louis, Missouri. 
CLAD ODUSMWANMELORNEN; «5 bate) ageh0l Cen vV eaters tale stele ere inyereetatey= te fars eta nie ieee oe erat 273 
Outer face of medium-sized perfect tooth, 5b, posterior face; 5c, inferior basal sur- 
face; 5d, profile section. St. Louis limestone; Alton, Iiinois 


CLEADODUS! CARINATUS; (Sted. aNd Wisma nna cetemesecenee te eee eee ne erect 279 
View of outer face of minute tooth, enlarged; 6b, base from below; 6c, profile sec- 
tion. Middle Coal Measures; Gutlirie county, Iowa. 
Outer face of large symmetrical tooth, enlarged; 7 b, outline of base from below. Coal 
Measures, Girard, Illinois. 


CLAVDODUSSPANDATUS, 'S 6:10 sia CNW) etigee alae oe ete iswiniaye fale a etm ale ee arene ae ame 278 
View of outer face, enlarged four diameters; 8b, postero-superior basal aspect; 8 ¢, 
inferior basal surface; 8 d, profile section. Coal Measures ; Carlinville, Dlinois- 
CLADODUS HE ULEERE Sti an Gd aWitee ae aaienina= saloons nee eee lem tee ieieee 276 
Outer face of minute tooth probably referable to this species, enlarged four diameters; 
9 b, posterior face; 9 c, base from below; 9 d, profile section. Middle Coal Meas- 
ures; Iowa. 
CLADODUS( BELEIRER Strader Ot Wraetes.j- es cane sect mae esa aeseeee aan 270 
View of outer face of large tooth; 10 b, posterior face; 10 ¢, profile view; 10d, base 
from below. Upper Burlington limestone; Louisa county Iowa. 


CLADODUS! INTERCOSTATUS;St.0-200 Wis -eccea-m~ sce o= = len es eee eerie eee ae 267 
Outer face of tooth, enlarged two diameters; 11 b, posterior face; 11 c, base from below; 
11 d, profile section. Upper Buriington ; Louisa county, Iowa. 


CLADODUS{GOMPHOIDES; Stade ald We. 2 eases eee see tee ease 269 
Outer face of swall tooth; 12, posterior face; 12 ¢, base from below; 12 d, profile sec- 
tion. Upper Burlington, Louisa county, Iowa. 
Outer face of minute tooth, enlarged; 13 b, base from below. Same horizon and 
locality. 
Outer face of medium-sized, imperfect tooth. Same horizon and locality. 
Outer face of tooth, showing but one deuticle either side of median cone; 15 b, poste- 
rior face; 15 ¢, profile section. Same horizon and locality. 
Outer face of large, less symmetrical tooth; 16 b, profile section. Same horizon and 
locality. 
CEADODUS) PRENUNTIUS, (Stodand Wie - 2-2 = === a1 see we aia sae len 270 
View of onter face of nearly perfect tooth; 17 b, posterior face; 17 ¢, view of inferior 
basal surface. Upper Burlington; Louisa county, Iowa. 
CLADODUS RARICOSTATUS, St. J. anfl W-.---.----- BER BA Saba soo ade oTDoneSaddindaceane 271 
View of outer face of tooth; 18 b, profile section. Keokuk limestone. 
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‘THRINACODUS NANUS/ Sb... and EWA. = Ree Os ee cee ces eens 289 
Front view of tooth; 1b, same enlarged; 1c, base from below. Kinderhook beds, 
Burlington, Iowa. 
Side view of another specimen, showing the base; 2, the same enlarged. Same 
horizon and locality. ‘ 
LAMBDODUS COSTATUS, St. Js) and (Ws. =~ 22-20 c= eecte= deme e's = oe owe oo = 2 280 
Front view of tooth; 3}, side view; 3c, outline fromabove. Upper Burlington 
limestone, Louisa county, Iowa. 
LAMBDODUS TRANSVERSUS. St. J. and We. -...---.--22-2-c02 = scene ens en es 282 
Front view of tooth enlarged two diameters; 4b, side view. St. Louis lime- 
stone, Alton, Ill. 
LAMBDODUS'CALCEOLUS;/ St. aNd Wie --seenwncocesecasesnscacnoe cesses nee 281 
Front view; 5b, view from above; 5c, side view. Upper Burlington; Louisa 
county, Iowa. 


LAMBDODUS ROBUSTUS, St. J. and W..-- --- 282 
Views from the front, above and side. Keokuk limestone. 
LYBOCLADODUS NITIDUS, Std ANM Wress- sce vecssicievecccccecsccdecercemclnia 288 


Front view of tooth, enlarged four diameters; 7b, posterior face; 7c, front view, 
showing inferior basal region; 7d, base from below; Ve, profile section. 
Chester limestone; Chester, Iil. 


H{YBOCLADODUS COMPRESSUS, (N. and W. Sp.). ----.--.-----c-0-2ee--- e+e 287 
Views of outer and posterior faces, and profile section. Upper Burlington ; 
Louisa county, lowa. 


HYBOCLADODUS PHICATILIS, St. J. and W......--020--2-.--00- 022 ens eenennns 286 
Views of outer and posterior faces, and profile section. Upper Burlington ; 
Louisa county, Iowa. 


HYBOCLADODUS TENUICOSTATUS, St. J. and W. ...--..---.--------------2-- 286 
Outer and inner faces, and profile section. Keokuk limestone; Dlinois. 


HYBOCLADODUS, var. INTERMEDIUS, St. J. and W..-...--.-.------+-------+5 287 
View of outer face, and profile section. Keokuk limestone. 


IMRSODMODUS|OBNATUS, | St.J-/ald, Wi --------.0- =e Ren == ane ceninsicinr aes 294 
View of outer face of tooth, enlarged two diameters; 12b, the same further 
enlarged; 12c, posterior face; 12d, base from below; 12e, profile section, 
enlarged sameas 12). Upper Burlington; Louisa county, Iowa. 
Similar views of a less robustspecimen. Same horizon and locality. 
Similar views of a strong, worn tooth. Same horizon and locality. 


M¥ESODMODUS EXPLANATUS, St.J. and W.-.-.--------- 22 scene neon nee e nee 293 

View of posterior face of symmetrical tooth; 156, outer face, enlarged two 
diaméters ; 15c, base from below; 15d, profile section. Kinderhook beds, 
Burlington, Iowa. 

Outer face of eccentric tooth, enlarged two diameters; 16 b, view of base from 
below ; 16 c, profile section. Same horizon and locality. 

Posterior face, and profile section of an abnormal or eccentrically developed 
tooth, enlarged one-half. Same horizon and locality. : 


Fig. 


Se 


18-22. 
18 a. 


19 a, b,c. 


20 a, b, ¢, d. 
21 a,b, c,d. 


22 a, b,c, d. 


ig. 23. 


23 a. 


24. 
24 a. 


ig. 25. 


25 a. 


. 26. 


26 «. 


PLATE V.—Oontinued. 


PAGIC. 
MESODMODUS EXSCULPTUS, St. J. and W.....-------------------- een ec nee 291 

View of posterior face of a large, perfect tooth, enlarged one-half. Kinderhook 
beds ; Burlington, Iowa. 

Views of posterior and outer faces and profile section of smaller, median tooth 
from opposite side of the jaw, enlarged one-half. Same horizon and locality. 

Views of posterior and outer faces, outline from above, and profile section of a 
linear posterior tooth, enlarged two diameters. Same horizon and locality. 

Views of outer and inner faces, outline from above, and profile section of a large 
anterior tooth, enlarged two diameters. Same horizon and locality. 

Similar views of smalier anterior tooth from opposite side of the jaw, enlarged 
two diametérs. Same horizon and locality. 


ORODUS?! PARATLELUS, (Stid) and Weeeeacca-- 22sec ao on eee eer eee 295 
Front view of two teeth, enlarged three diameters; 23, view from the inner 
side; 23, base from below; 23 d, outline trom above; 23 e, profile section. 
Kinderhook beds; Richmond, Iowa 


ORODUS'CARINATUS (Oba s ADO “Whee stan Sore coe ccs crcete mae eaciencecemenres 307 
View of posterior face, enlarged two diameters; 24b, outer face; 24c, outline 
from above; 21d, profile section. Keokuk limestone; Bentonsport, Iowa. 
LAMBDODUS REFLEXUS) Ob: 0 aNd Wire. se cise occ ene ee eae saeeaa sae 284 
Front view of tooth; 25), side view, outline. Chester limestone; Chester, 
Illinois. = 
LAMBDODUS HAMATUS, St. J. and W. -.---.- BoRGRAS SEB OSHEEESaseso ----283 


Front view ; 265, side view; 26c, view from above, cone truncated, and section 
across base. Chester limestone; Chester, Illinois. 
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PAGE. 
123. ORODUS FASTIGIATUS, St. J. and W..---- sodas ouascoconssauhas ASaspossacss ------306 


1a. Posterior face of large tooth; 1b, view of outer face; 1c, outline of crown from above; 
1d, profile section. Upper Burlington limestone; Louisa county, Iowa. 


2 a,b,¢c,d. Similar views of smaller specimen. Same horizon and locality. 

3 a. View of posterior face of tooth, showing crown worn down to a regular arched out- 
line; 3b, view from above. Same horizon and locality. 

4,5. ORODUSITURGID US) Stad and bwhrerece +e scceeros sceneries se saaec see ce eee eee eae 310 

4a _ Posterior face of tooth, enlarged four diameters; 4 b, outer face; 4c, outline of crown 


from above, enlarged two diameters; 4 d, profile section. Chester limestone ; ' 
Chester, Mlinois. 


5 a, Outline of posterior face of a more slender tooth, enlarged two diameters. Same hori- 
zon and locality. 
ORODUSFPARVULUS) Stidiandawisce=acteraen aoe sae eeniaeccermnnes ese atines aces 309 
6 a. View of posterior face of tooth, enlarged two diameters; 6b, outer face; 6c, outline 
of crown from above; 6 d, profile section. St. Louis limestone; Alton, IJlinois. 
7,8. ORODUS DEDALEUS, /Strdjands Wiser ie cee ne ena ener see sense enereoaaes 301 
7 


a. Posterior face of large size tooth; 7b, outer face; 7c, view of crown from above; 7 d, 
profile section. Kinderhook beds; Burlington, Iowa. 


8 a. View from above of a slightly smaller, arcuate tooth; 8 b, outer face. Same horizon 
aud locality. 
9. IMESODMODUSHENSGULETUS, (Ob. (dallG. \Wiscesee acess cee seen ceeteesiasee aac mee 291 


9 a,b,c. Views of the posterior face, crown from above, and profile section of a large tooth ; 
9 d, outline from above of another specimen. Kinderhook beds; Burlington, 


Towa 
Fig. 10-15. ORODUSHDECUSSA TUS) (Sta dan aWiean cesses ot a a eraals elem salreteresinie capaci sce 300 
10 a. View of medium-sized tooth from above; 10 b, ontline view of inner face; 10 ¢, profile 
section. WKinderhook beds; Burlington, Iowa. 
1i a. View of posterior face of large, perfect tooth; 11 b, opposite face; 11 ¢, profile section ; 
11 d, outline from above. Same horizon and locality. 
12 a. Posterior face of large worn tooth; 12, outer face. Same horizon and locality. 
13 a,b,c. Similar views of a tooth, cone truncated from wear. Same horizon and locality. 
14 a. View from above of a tooth of uniform proportions, also worn by attrition. Same 
horizon and locality. 
15 a. View of asmall tooth from above. Same hovrizon and locality. 
Fig. 16-18. AG ASSIZODUS:SCITULUS, ) Sta ANG (Wiese nine owe eninece= Mee ne amma sioeeet 822 
16 a. Outer face of tooth, enlarged three diameters; 16 b, posterior face; 16c, crown from 
above; 16 d, profile section. Middle Coal Measures ; Iowa. 
17 a. Group of three teeth, nat. size, showing both faces. Middle Coal Measures; Iowa. 
18 a. View of outer face of more robust tooth; 18 b, crown from above; 18 ec, profile section. 
Coal No. 5; Illinois. 
Fig. 19-24, PsEPHODUS? RETICULATUS, St. J. and W 
19 a. Posterior face of very large tooth; 19 b, onter face, showing inferior surface of base; 
19 ¢, outline of crown from above; 19 d, profile section. Kinderhook beds; Bur- 
lington, Iowa. 
20 a. Inner face of medium-size tooth; 20 b, opposite face ; 20 ¢, profile section. Same hori- 
zou and locality. 
21 a,b,c. Similar views of smaller specimen, the reticulated ornamentation more restricted 
to the basal border. Same horizon and locality. 
22 a. View of crown from above, of a worn tooth, showing no trace of ornamentation. Same 
horizon and locality. 
23 a,b,c,d. Views of the posterior and outer faces, outline from above, and profile section of 
a small tooth. Same horizon and locality. 
24 a,b. Posterior and outer views of a small, acuminate tooth ; 24 ¢, profile outline; 24 d, 
outline of crown from above. Same horizon and locality. 
Fig. 25. ORODUSIWRITED (Sta dand Wi saserince ec ema nnese eens ea tenant eee meeeieaertat 297 
25 a. View of aseries of seven teeth from above; 25 b, inner margin of the series, showing 
posterior face of the inner tooth ; 25 c, outline view as seen from the straight or 
anterior border of the series; 25 d, view from the postero-outer side, showing 
the deltoid figure and inrolimeut of the series. Kinderhook beds; Marshall 
county, Lowa. 
Fig. 26. QRODUS/NEGIECTUS, )St. Js ANG Wislaa= so ori anne mena alnne nee teeter eee 308 


26 a. View of posterior face of medium-sized tooth; 260, outer face; 26 ¢,d, outline of 
crown from above, and profile section. St. Louis limestone; Pella, Iowa. 
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PAGE. 
Fig. 1-9. ORODUS VARIOCOSTATUS, St. J. and W.......-...... siewalsiawestnneisin navalesienancaetaUe 

1a. View of outer face of small, anterior (?) tooth, base broken away; 1b, crown from 
above. Upper Burlington limestone; Louisa county, Iowa. 

2a. Posterior face of a minute posterior (?) tooth; 2b, crown from above; 2, profile sec- 
tion. Same horizon and locality. 

3 a. View of inner face of similar but larger tooth; 3b, crown from above, showing eccen- 
trie median prominence. Same horizon and locality. 

4a. A larger subcircular tooth, seen from above. Same horizon and locality. 

5 a. View of inner face of larger and more laterally elongated tooth ; 5 b, crown from above. 
Same hcrizon and locality. 

6 a. Similar tooth, posterior face, crown worn; 6 b, view from above; 6c, profile section. 
Same horizon and locality. 

7a. Outer aspect of medium-sized tooth, showing excavated anterior basal region, superior 
shoulder parallel with the coronal margin, and beveled inferior surface of the base, 
and the outer crown face; 7D, crown from above; 7c, profile section. Same hori- 
zon and locality. : 

8 a. View of inner face of similar tooth, the median cone truncated from wear; 8 b, crown 
seen from above. Same horizon and locality. 

9 a. Posterior face of alarge tooth, also more or less worn; 9 b, crown seen from above. 
Same horizon and locality. 


Fig. 10. ORODUS MAIOR; Studi and Wi ciac. seq ccaecee ae oe ss ccinleewneecen eee ene seeaaes . 302 
10 a. View of inner face of medium-sized tooth ; 10 b, crown as seen from above; 10, pro- 
file section. Lower Burlington limestone; Burlington, Iowa. 


Fig. 11-18. LEIODUS CALCARATUS, St. J. and W 

11 a. Posterior face of large tooth; 11 b, view of outer face; 11 c¢, profile section. Upper 
Burlington; Louisa county, Iowa. 

12 a. Medium-sized tooth, inner face; 12 b, outline of crown from above. Same horizonand 


locality. 
13 a. Smaller, apiculate tooth, outer face; 13, outline from above. Same horizon and 
locality. 
14 a. Outer face of small, robust tooth; 14 b, outline from above. Same horizon and locality. 
15 a. Outer face of a very small, acuminate anterior (?) tooth; 15 b, posterior face; 15 ¢, out- 


line of crown from above. Same horizon and locality. 

16 a. Outer face of an eccentric acuminate tooth, anterior (?); 16 b, outline of crown from 
above. Same horizon and locality. 

17 a. View of outer face of posterior (?) tooth; 17 b, posterior face; 17¢, outline of crown 
from above. Same horizon and locality. 

18 a. Outer face of a similar tooth; 18 b, view of crown from above; 18 ¢, profile section. 
Same horizon; Burlington, Iowa. : 


Fig, 19. 5 QRoDUS ALENT (Si: Jan d Wissen ne aecs es cinan secs no <clemeteinceseai= slacelacesisla 310 
19 a. View of inner face; 19 b, view of crown from above; 19 ¢, profile pecan Lower Coal 
Measures ; Iowa- 
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1. AGASSIZODUS VARIABILIS..--.-- SOSSUSSOBESEEOS Raise ne cwcecescetseemewsces 


View of specimen exhibiting the nearly complete dentition of one ramus, proba- 
bly the left side of the mandible or lower jaw, reduced to two-thirds the nat- 
ural size. Towards the anterior extremity of the specimen at a, series of 
teeth ave shown, which, from their reversed position, would appear to have 
formed part of the dental armature of the opposite ramus. Upper Coal 

- Measures, Osage, Kansas. 


2 a,b. Views showing the posterior and anterior faces of a large, perfect tooth belong- 
ing to the median row of acuminate teeth of the right ramus. Upper Coal 
Meas., Mills county, Iowa. 3 


3 a,b, c- Posterior and anterior faces, and outline from above, of a small worn tooth from 
near the outer extremity of thesame row. Same position and locality as the 
preceding, and from which were obtained the specimens of the following 
figures up to Fig. 21, so associated as to leave no room to doubt that they 
formed part of the dental remains of one and the same fish 


4a,b,c. Views of a medinm sized tooth belonging to the median row of the left ramus, 
sbowing the posterior aud anterior faces, and outline from above. The abra- 
ded condition of the crown indicates its position in the outer half of the row. 


5a4,b,c,d. Similar views and profile section of a small outer tooth of the same, row. 


5 a, b, c- Posterior aud anterior faces, and outline from above, of a specimen remarkable 
for the eccentric position of the mediam prominence, and which may have 
belonged to the median row of the right ramus of the upper jaw. 


7 a,b,c,d- Similar views, ani profile section, of alarge perfect tooth, probably belonging to 
the tirst row anterior to the median row, the immature condition of the root 
as well as the unabraded state of the crown plainly indicating its inner posi- 
tion. Possibly pertaining to the upper jaw. 

8a,b,e,d. Similar view of a mature tooth of the first row anterior to the median row of 
the left ramus of the mandible. 


9 a,b,c. Views showing the posterior and anterior faces, and outline from above, of a 
mature, perfect tooth of the same ramus as the preceding, and probably be- 
longing to one of the anterior rows. 


10 a, b, e- The same views of a small tooth, probably referab'e to one of the posterior rows 
of the same ramus. 

11 a, b, e- Similar views of a still smal'er mature tooth, which probably belonged to one 
of the extreme posterior rows of the same ramus, 

12 a,b.c- Similar views of matnre tooth, probably belonging to one of the anterior rows of 
the right ramus of the mandible. 

13 a, b, c- The same views of small tooth of one of the posterior rows of right ramus. 

14 a,b, e- Similar views of a very small tooth apparently belonging to one of the extreme 
anterior rows of the right ramus. 

15 a, b,c. Similar views of a tooth, probably belonging to one of the extreme posterior 


rows of the waxillaries, showing the crown at one extremity divided into two 
minute secondary cones, which latter recall some of the entire teeth compos- 
ing the extreme outer rows in front. 


16 a,b, c- Posterior, anterior, and profile views of a very small, irregularly-shaped, depres- 
sed tooth, possibly pertaining to the maxillary, or upper jaw. 


17 a4,b,c,d. Outline from above, natural size, and enlargements showing the posterior (?) and 
lateral faces of a minute cylindrical tooth, the continuation into the root res- 
tored in outline. 


18 a,b,c. Views of a minute, laterally compressed tooth, presenting the normal vertical 
proportions peculiar to the form, showing the crown from above, lateral and 
anterior aspects of lower jaw. : 


19 a,b,c. Views, natural size and enlarged, from above, and lateral aspect, of an exceed- 
ingly minute tooth, in which the root is relatively very shallow and propor- 
tionately broad antero-posteriorly - 

20 a,b. Views from above and posterior (?) face of a similar tooth to the last preceding, but 
laterally more elongated, with two distinct coronal prominences rising from 
the common basal support. Enlarged two diameters. 


21 a,b, c- Enlarged views exhibiting the external surface from above, a, theabrupt face 
aud fore-shortened view of the shallow excavated inferior surface, b, and pro- 
file, c, of a minute body snpposed to pertain to the dermal covering of the 
same fish to which the previously figured teeth belonged. These dermal or 
shagreen scales are quite common and very varied in shape, 


22. Restoration, showing the probable angle of divergence of the rami from the sym- 
physis in front posteriorly, and the convoluted or inrolled arrangement of the 
rows of teeth, as indicated in the Jarge specimen, Fig. 1- 


ig. 23. AGASSIZODUS VIRGINIANUS, St.J. and W.. 2202227222002 22-2. ---- eee eee 2 


Ba View of the posterior face of nearly entire tooth, the lateral angles of the base 
restored in outline; b, anterior face, showing relatively shallow root; c, view 
of crown from above; d, profile section. Position about 100 feet above the 
Mahoning sandstone, uear Morgantown, West Virginia. Coal Meas. 
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Fig. < 
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PLATE! VIII.—Continued. 


PAGE. 
AGASSIZODUS CORRUGATUS, N. and W...-- AEGACO SacsaeHSeacss woe eh ORY 


View of the posterior face of a medium sized tooth of one of the median rows, 
showing the greater portion of the crown, the outline of the base restored ; 
b, anterior face; c, crown as seen from above, the apex broken away, and 
extremities restored in outline; d@, profile section. Upper Coal Meas., near 
Manhattan, Kansas. : 


PERIPLECTRODUS WARREN, St. J. and W 


View of a nearly perfect tooth, from above, showing the coronal cusps and the 
beveled lateral edges; b, profile view, showing the strong inrollment of the 
anterior extremity of the mature teeth; c, view of the posterior face, show- 
ing the deep, massive basal portion, beneath which appears the inrojled 
anterior portion of the crown. Buttington creek, Iowa. Upper Burlington. 


PERIPLECTRODUS COMPRESSUS, St. J.and W...-------:------------------- 326 


View from above, enlarged two diameters, showing the lateral compression of 
the tooth; 26 b, protile view, showing the slight inrollment; 26¢, posterior 
face. Alton, Illinois ; St. Louis limestone. 


PERIPLECTRODUS EXPANSUS, St. J. and W 

View from above of a small specimen exhibiting a pair of coronal cusps, enlarged 

one diameter: 27 b. profile view; 27 ¢, posterior face, showing the lateral ex- 
pansion of the basal portion. Chester, Illinois ; Chester limestone. 


STEMMATODUS SYMMETRICUS, St. J. and W....-------- 62 -ei52 ++ 5 oe -g 5-2 - 833 


View from above, showing the coronal cusps, and ecallosities at the anterior ex- 
tremity of the tooth, enlarged; 28, profile view; 28¢, posterior view, 
showing the inferior surface of base, fore-shortened. Buffington creek, 
Iowa; U. Burlington. 


STEMMATODUS (CHEIRIFORMIS}| Sted. and’ We... -2+s-2- a sea = oe eee 330 


View from above, showing the flattened anterior border, and irregular dispcsi- 
tion of the cusps; 29), profile view; 29 ¢, inferior surface, enlarged. 
Buffington creek, Iowa; U. Burlington. 

View from above of a nearly perfect tooth, showing the striation of the posterior 
cusps, and the minute abraded cusps in the angle of the anterior extremity, . 
enlarged six diameters ; 30 b, view from below, showing inferior basal sur- 
face, and relative position of the posterior cusps, one of the large exterior 
ones broken away and restored in outline. Buffington creek, Iowa. 


STEMMATODUS: BIBURCATUS) Sb.)d (ANG Wo cin cs ea seem sccccs ana aeesneseeee 330 


View from above, enlarged one diameter, showing the postero-lateral prolonga- 
tions, and the relatively brief or arrested median row of cusps; 31 b, protile 
view ; 31 c. view showing the inferior basal region, evidently more or less 
abraded.. Buffington creek, Iowa; U. Burlington. 


STEMAATODUS BICRISTATUS, 5b. On 0G Wisse teen eee et eens oa ee 331 

Tooth as seen from above. a minute and apparently perfect specimen, enlarged; 
32 b, profile view, showing the dowuward produced anterior or terminal ex- 
tremity; 32c, view from below, showilg the excayated basal surface. 
Buttington creek, lowa; U. Burl.ugton. 

Superior surface of alarge specimen, having firmly attached to the narrow ante- 
rior extremity a pair of apparently similar but much worn dental crests, be- 
tween which the larger body is wedged; 336, profile view, the outline of 
base restore in outline; 33¢, view from below, the base much worn, and 
showing the antero-inferior borders of the pair of anterior teeth. Buffington 
creek, Iowa. 


STEMALATODUS SIMPLEX, pb. Do amu on Wren es le meine nese c re via mains dmtaleiele 332 
Profile view of a large single crested tooth, a portion of the external layer 
broken away in the posterior half, revealing the sutures defining the individ- 
ual cusps in the body, or dentinal portion of the tooth. Burlington, Iowa; 
U. Burlington. 


STENMA LOD US, BICRISTALUS) SE. Jj BOG We - ay-4--Boweieaie--- - = 5-5-4 -28- 331 
Superior, profile, aud inferior views of a medium size specimen, showing towards 
the anterior extremity only a single row of small appressed cusps, while to- 
wards the opposite extremity a double row of alternating’ cusps are seen. 
Butiiugton creek, Lowa; U. Burlington. 


STEMILATODGS SIMPLEX, Sled ANU, Whe oe wns sete en siseaaeieee= weer 332 
View from above of a large, single crested tooth, which exbibits the anomalous 
features of a bud or bifurcation abruptly arising from one of the lateral sur- 
faces nearly midway between the extremities, and which consists of three 
strong cusps, apparently firmly soldered to the main body of the tooth. 
Buffington creek, Iowa: U. Burlington. 
Views from above and in profile of a symmetrical single crested tooth, the base, 
which is worn, restored in outline. Buftington creek, Iowa. 


STEMDIATODUS COMPACTUS. St. J. and W'.-..-------------------000----5--" 334 


View of upper surface of small tooth, bearing a median row of large cusps, with 
faint indications of rudimentary lateral eusps ; 38 6b, profile view, base par- 
tially restored in outline. Chester, Illinois; Chester limestone. 
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VENUSTODUS -DEIDMET Oo7U MANGO io cope cic oS ae Sone a eee sin wis wicie'cinle sie 350 
View of concave face of tooth; 1 b, convex face; 1c, view from above, enlarged two 
diameters; 1 d, enlargement showing the disposition of the coronal folds in con- 
cave face ; 1 e, enlargement showing folds in convex face; 1,7, outline view in profile, 
enlarged; 1g, profile seetion, enlarged. St. Louis limestone; Alton, Illinois. 
Ontline nat. size, and enlargement showing the concave face of a minute tooth inter- 
mediatein form. Same horizon and locality. 

Concave face of small arched tooth, enlarged two diameters; 3b, showing the convex 
face; 3c, ontline view in profile. Same horizon and locality. . 
View of concave face of still smaller tooth, enlarged two diameters; 4 b, convex face ; 
4c, outline of crown from above; 4 d, outline view in profile; 4 e, profile section. 

Same horizon and locality. 


WENUSTODUS:-ARGUTUS, St. J).(and \Wia seen eee ease farce sic emo se sce o = 352 

Concave face of medium-sized tooth; 5 b, convex face; 5 ¢, view of convex face, 
enlarged two diameters; 5d, outline from above, showing arrangement of basal 
folds, enlarged ; 5e, enlargement showing portion concave coronal belt ; 5 f, similar 
enlargement of convex face; 5 g, outline view in profile, enlarged ; 5 h, profile sec- 
tion. Chester limestone, upper fish-bed ; Chester, Illinois. 

Concave face of smaller, arched tooth; 6 b, view from above; 6 c, similar view, enlarged 
two diameters; 6 d, similar view of one extremity still further enlarged, showing 
disposition of coronal folds; 6 e, profiie section enlarged. Same horizon and local- 


ity. 


VENUSTODUS VARIABILIS, St. J. and W.....--.----.--- Bee ete ese e ele -. 346 
Tooth of normal size and form, seen from above; 7 6, profile section. Upper Burling- 
ton limestone; Louisa county, Iowa. 
Concave crown face of similar medium-sized tooth ; 8 b, convex face, base restored in 
outline; &c, profile section. Same horizon and locality. 


. Similar views of a less denticulate variety. Same horizon and locality. 


View of convex face of large tooth, with laterally compresssed median cone; 10 b, 
profile view. Same horizon and locality. 

A small, linear, low-crested tooth, seen from above, enlarged two diameters; 11 b, pro- 
file section. Same horizon and locality. 

View from above of a very flat variety, in which the crest is but slightly raised above 
basal imbrications. Same horizon and locality. 

Concave face of small, triangular, acuminate tooth; 13 b, convex face; 13 ¢, profile 
section. Same horizon and locality. 

Concave face of more robust tooth of same variety; 14 b, convex face, showing rela- 
tively deep base and interrupted coronal folds: 14 ¢, profile section. Same horizon 
and locality - 

VENUSTODUSHROBUSTUS | Shad .1A Qi Win-socle on ee ea se son eins a neciacancloce 345 

Medium size tooth seen from above; 15 b, profile section. Upper Burlington; Louisa 
county, Iowa- 

Convex face of large, sharp-crested form ; 16 b, profile view. Same horizon and local- 
ity. 

Small linear variety, view from above showing apex but slightly elevated above crest ; 
17 b, profile section. Same horizon and locality. 

A very small linear form, seen from above, crest forms a low, even ridge, coronal folds 
frequently interrupted, enlarged two diameters; 18 b, profile section. Same hori- 
zon and locality. 
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PLATE I1X—Continued. 


VENUSTODUS TENUICRISTATUS, St. J. and W 

Concave face of sma!l tooth of normal shape, showing borders of convex side; 19 }, 
convex face; 19 ¢, profile section. Keokuk limestone; vicinity of Warsaw, Il. 

A more slender tooth, in which the apex is less prominent, seen from above. Same 
horizon and locality. 

View from above of large, robust tooth, showing compressed crest, and laterally com- 
pressed median cone; 21 b, convex face, basal band imperfect from wear; 2lc, pro- 
file section. Same horizon and locality. 

A large, elongated tooth, seen from above; 22}, convex face, the worn crest restored 
in outline; 22 ¢, d, profile sections at middle and extremity of tooth. Same horizon 
and locality. 

View from above of small, linear, even-crested tooth ; 23 b, profile section. Same hor- 
izon and locality- 

Concave face of small, triangular, acuminate tooth; 24 b, convex face, base restored in 
outline ; 24, outline view in profile. Same horizon and vicinity. 
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PAC Hie exe? 


CHOMATODUS V-ARSOUVIENSIS, St. J. and Wi.. --.----------ssscenscceeeneesens 363 

View from above; 16, convex face; 1c, profile section. Warsaw beds; above 

‘ Alton, Dlinois- 
Similar views of a larger, worn specimen. Same horizon and locality. 
Similar views of large tooth, showing extravagantly developed convex crown face 

Same horizon; Barrett's. Missouri. 
Fragment of oblique tooth, seen from above; 4}, profile section. Same horizon, 

above Alton, Illinois. 


CHOMATODUS INCONSTANS, St. J. and W....-- ------ estes cce eee ee 360 

Concave face of tooth of ordinary appearance; 5 b, opposite face, base restored in 
outline ; 5 ¢, profile section, showing nearly vertical root. St. Louis limestone ; 
Pella, Iowa. 

A long, slender tooth seen from above; 6b, convex aspect; 6c, profile section. 
Same horizon and locality. 

Concave face of small tooth, irregularly serrated along crest; 7 b, convex face; 7c, 
profile section. Same horizon and locality. 

Similar views of small tooth with oblique root. Same horizon and locality. 

Similar views of tooth with extremely oblique root. Same horizon and locality. 

The same views of a more regular tooth, with oblique base. Same horizon and 
locality - 

Similar views of a more eccentric tooth. Same horizon and locality. 

Similar views showing both faces of base and the beveled inferior surface. Same 
horizon and locality. 

View from above of large tooth, with nearly median crest; 13 b, convex face, show- 
ing relatively shallow root; 13 ¢, profile section. Same horizon and locality - 

Profile section of large specimen with vertical root, both faces of crown vertically 
concave. Same horizon and locality. 


CHOMATODUS: CHESTERENSIS; ‘St.J-/and: Wi---=-.---s0e.cessoe-ceeecseseseeese= 363 
Medium-sized tooth, seen from above; 15 b, convex face, showing deep base; 15 ¢, 
profile section. Chester limestone; Chester, Llinois- 
Concave face of fragment of small tooth, wlth oblique base; 16 b, convex face; 
16 c, profile section. Same horizon and locality. 
Similar views of large, nearly perfect tooth; 17 d, view of crown from above, show- 
ing nearly median crest. Same horizon and locality. 


CHOMATODUS ‘INCRASSATUS. St..J. ANd Wiss. ssi----- 0 cere ce weercencsernestises= 359 
View of concave face of medium-sized tooth, enlarged two diameters; 18 b, convex 
face and base; 18¢, profile section. St. Louis limestone; Alton, Dlinois. 


CHOMATODUS.COMPTUS, |Sti dicand' Witeesescsctiecss- sce ect ce entaseeecnee aes 356 
Concave aspect of large, symmetrical tooth, showing base and beveled inferior sur- 
face; 19b, view of convex face; 19 c, outline of crown from above; 19d, e, 
profile sections. .Upper Burlington; Louisa county, Iowa. 
Similar views of short, robust tooth. Same horizon and locality. 
Same views of a similar shaped, smaller tooth. Same horizon and locality. 
Similar views of small tooth. Same horizon and locality. 


CHOMATODUS!ARCUATUS; (St. J octsesss-a--sae os anise soe nlceoae estes es aeeeeeeesece 000 
View of concave crown-face, showing part of base; 23 b, convex crown-face, base 


partially restored ; 23 c, view of crown from above; 23 d, profile section. Upper 
Coal Measures, Adams county, Iowa. 
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Fig. 1. 
1 a. 
Fig. 2. 
2 a. 
Fig. 3,4. 
3 a. 
4a. 
Fig. 5. 
5a 
Fig. 6. 
6a 
Fig. 7-9. 
ia 
8 a, 
9 a. 
Fig. 10,11 
10 4 
11 a,b,c. 
Fig. 12-14. 
12 a,b,c 
13 a,b 
14 a,b 
Fig. 15. 
15 a. 
Fig. 16. 
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PLATE. Xa. 


(HARPACODUSICOMPACTUS (St. Jt/AD MAW. —- fslaiei= ottaps wns -aeal-eiee = iaine n= ois 355 
View of concave face of tooth, enlarged two diameters; 1 4; profile section. Ches- 
ter limestone; Chester, Illinois. 


HARPACODUS. OCCIDENTALIS, St. J. and W..~- 2-2-2 5 cece ee cise = oe eae eles 355 
Concave crown face, eularged two diameters; 2b, convex face; 2c, outline from 
above; 24d, profile section. St Louis limestone; Alton, Hlinois. 


CROMATODUS PARALLELUS. St. J..and W .-~- <=. <= =~ <2 = Hae Sees = + =e ee FY 358 
Concave crown face of nearly perfect tooth; 3b, convex face; 3c, profile section. 
Warsaw beds. 
Convex face of Iess robust tooth. Warsaw beds; above Alton, Illinois. 


CHOMATODUS INSIGNIS, (Leidy sp:)..2--)-\:-.----j-s-2-es-s0/02 stb - ~~ Amecsgocse => 359 
Concave face of nearly entire specimen; 5 b, convex aspect; 5c, profile section. 
St. Louis limestone; St. Louis, Missouri. 


PRISTODUS.1 ACUMINATUS, Stzd qi aNnd Wes aces -ectoceessceuyse eee coer ne cee cee ee 402 
Convex crown face enlarged; 6 b, concave face; 6c, outline from above; 6 d, pro- 
file section. Kinderhook beds; Burlington, Iowa. 


IDESMIODUS TUMIDUS HOt. J. and Wi -Seeee ees — = = oo Meee new escecccs 339 

Concave aspect of tooth, enlarged four diameters; 7b, convex face; 7¢, outline 
from above; 7d, profile section. St. Louis limestone; Alton, Illinois. 

View of series of four teeth, from above, enlarged two diameters; 8 6, profile out- 
line of anterior border; 8c, outline from above, still further enlarged. Same 
horizon and locality. 

A series of seven teeth, seen from above, enlarged. Same horizon; St. Louis, Mo! 


DESMIODUS COSTELLIFERUS, St. J. and W’..-.---- 22. 2--s0ce-ssccnceseces seen 341 
View of convex aspect of tooth, eularged four diameters; 10 b, concave face; 10, 
outline of crown from above; 10 d, profile section. St. Louis hmestone; St. Louis, 
Missouri. 
Similar views of an elongated tooth, enlarged four diameters. Same horizon; 
Alton, Illinois. 
DESMIODUS Ff LIGONIKORMIS) Ot; Jo) AUG NWirc oma cleo aeeia win oon aiclerelsitamisinelsicies ais 342 
Views of concave and couvex faces, aud profile section, enlarged two diameters. 
Keokuk limestone; Boonville, Missouri. 
Convex fave and profile section of similar tooth, enlarged two diameters. Same 
horizon ; Beutonsport, Iowa,  ~ 
Concave and convex faces of larger, robust worn tooth, enlarged two diameters. 
Same horizon, Boonville, Missouri. 


DESMIODUS ?#: FLABELIUM, St. 0: and W... 2-222 22--52020sccceceaseeeescoesees 343 
Concave face, enlarged two diameters; 15 b, convex face; 15 ¢, profile section. 
Keokak limestone; Buouville, Missouri. 


LIsGODUS SELLULIFORMIS, St. J. and W....-.-----.------.---- Sbronemaonoonecenos 366 


16 a,b,c,d. Views of concave and convex faces, ontline from above, and profile section, 


17 19. 
17 a,b,c. 


18 a,b,c. 


19 a, B, e¢. 


enlarged two diameters. St. Louis limestone; Alton, Lill. ois. 


LisGODUS SERRATUS, Ob. J -\ANG Whe 2-0-2 ---2= on a cecieee cen ieee sesccs acest 365 
Views of concave and convex faces, and outline of crown fon above, enlarged 
two diameters. Upper Burlington limestone ; Louisa county, Iowa. 
Concave and convex faces, and profile section of slightly stronger tooth, enlarged 
two diameters. Same horizon aud locality. 
Similar views of a large, robust tooth, enlarged two diameters. Same horizon 
and locality. 
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PLATE XA.—COontinued. 


PAGE. 
TASGODUS' CURTUS; Studie AN Wea n = ~c =e ige eerie cnc coe cee sean ncis sea ectesenents 364 
Convex face of worn, laterally elongated tooth ; Upper Burlington ; Louisa county, 


Towa. 

Views of concave and convex faces, and profile section, of specimen of normal 
form, enlarged two diameters. Same horizon and locality. ” 
Similar views of smaller, vertically elongated tooth, enlarged two diameters. 

Same horizm and Joealily. 


IPOLYRHIZODUS: WALLTANSES bid 180 Wain sole cians s walniaia sino sine eee cineemaeeeios 384 
View from the basal side of a small worn tooth ; 235, profile section. Keokuk 
limestone ; Keokuk, Iowa. 


IPOLYRHIZODUSFCARBONARIUSH Sb. de ADC sWicencalss <> osiealol oss oriee ele eneneees 389 
Sketch of concave and couyex faces, restoration of fig. 10, Pl. 13. Coal Measures; 
Belleville, Mlineis 
Concave anil convex faces. and profile section, of smaller tooth. Upper Coal Mea- 
sures; near Sprinetield, Illinois. 
GTENOPELAGLUS=MNUDIUS; -Sto andi. seeennc soca os nase = saa aisinemioatlaaetetate 400 
Convex face; 26 6, sicsteh of the concave aspect; 26 c¢, profile section. Chester 
limestone; Chester, Lllinwis. 
CrENOPTYCHIUS PERTENUTS, St. J. an W.--. 2-22-2222 222 e ee vee e eee eee ee 382 
View of concave face, enlarged two diameters; 275, convex face; 27¢, profile sec- 
tion. Chester limestone, lower fish-bed; Chester, Illinois. 


VOL. PLIOA 


FOSSIL ISLES. Land U. Carb) 


PETALOID ONT S 


e1 £.H Worthen, dirext J. Mayer &Co.ith., Boston 


PLATE eXeles 


PAGE. 
Fig. 1-5. PPANAODUSUBUMINUS#O Lard AGO ince nels ce caicclone omelacn Seain(eiaqelcinelsisia's sales anton se 369 
1a. View of concave face of perfect tooth of medium size and normal form; 1 b, convex 
aspect; le, profile section. St. Louis limestone; Pella, Iowa, 

2a. Concave face of small, triangular-shaped tooth; 2 b, opposite face; 2 c, outline of 
crown from above; 2 d, profile outline. Same horizon and locality. 

3 a. View of concave face of larger tooth, crest worn; 3, convex face; 3c, profile section. 

St. Louis beds; Alton, Illinois 

4a. Concave face of still larger tooth, crest worn plane with basal margins; 4 6, convex 
aspect, outline of crest restored. Same horizon and locality. 

5 a. Concave aspect of small abraded or immature specimen, which has lost the external 
enamel layer, enlarged two diameters; 5b, view of convex face, showing sulca- 
tion of basal area, and worn coronal surface; 5c, profile section, showing con- 
cavity of concave face. St. Louis beds; Pella, Iowa. 

Fig. 6-10. TANAODUSEER ENUNTIOS Stade and Wire eter eee ee eee ee ees 371 

6 a. Concave face of large symmetrical tooth ; 6 b, opposite face; 6 c, outline of crown from 
above; 6d, profile section. St. Louis limestone: St. Louis, Missouri. 

7a. View from above of a stronger specimen; 7b, convex aspect; 7c, profile section. 
Same horizon; Alton Illinois. 

3a. View from above of similar, laterally arched tooth; 8 b, profile section; 9 a, concave 
face of same specimen. Same horizon and locality. 

10 a. Concave face of small example; 10 b, convex face; 10, profile section. St. Louis beds; 
Pella, Iowa. 
Fig. 11-13. TANAODUS) DEPBESSUBS I teid ol SROMWhe- « «255100 oon clecene= cccuviaccccesizss-cecesece 378 
11 a. Coneave face of medium size tooth; 11 b, opposite face, showing denticulate crest ; 11 ¢, 
profile section. Chester limstone; Chester, Dlinois. 
12 a. View from above of an obtuse-crested tooth; 12 b, convex face; 12 ¢, profile section. 
Same horizon and locality. 
13 a. Outline from above of small specimen; 13, concave face, enlarged two diameters ; 
13 ¢, convex aspect; 13 d, profile section. Same horizon and locality. 
Fig. 14-16, 25. TANAODUS/BELLICINCIUSUOUAURAIGNW = =o ercccan con cannoesncecessencuccpacane 376 
14 a. Concave face of large perfect tooth; 14 b, convex face; 14 ¢, profile section. Chester 
limestone; Chester, Linois. 
15 a. Concave face of a worn tooth, in which the coronal folds arescarcely discernible, and 
the root terminated in a wedge-shaped edge; 15 b, convex face, showing abrasion 
of basal area; 15 c, profile section. Same horizon and locality. 
16 a. Concave face of small immature or worn tooth, coronal folds obsolete; 16 b, convex 
face, showing worn space along the basal angle; 16 ¢, profile section. Same hori- 
zon and locality. r 
25 a,b,c. Similar views of another tooth. Same horizon and locality. 
Fig. 17-19, 24. TANAODUS POLYMORPHUS, St. J. and W 


17 a. Concave face of large tooth, enlarged two diameters; 17 b, convex aspect, inferior 
coronal angle worn; 17 ¢, profile section. Chester limestone; Chester, Illinois. 

13 a. Concave face of smaller, less symmetrical tooth, enlarged two diameters; 18 b, oppo- 
site face, showing sulcation along basal angle; 18 c, profile section. Same horizon 
and locality. 

19 a. Concave aspect of small tooth, enlarged two diameters; 19 b, opposite face; 19 ¢, pro- 
file section. Same horizon and locality. 

24 a,b,c. Views of concave and convex faces and profile section, of an elliptical-shaped tooth, 
probably referable to the above form, enlarged two diameters. Same horizon and 
locality. 
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Fig. 20-23. TANAODUS: SCULPTUS,St.id aD Wien ccaceciececeseco=o-etoceesseeee cetee Ee earee 373 
20 a. Concave face of large symmetrical tooth; 20, convex face, coronal folds obsolete ; 
20 c, profile section. St. Louis limestone; Alton, Illinois. 

21 a. Outline of concave face of small eccentric tooth; 21, the same enlarged two diam- 
eters; 21 c, convex face; 21 d, profile section. St. Louis beds; Pella, Iowa. 

22 a,b,c. Similar views of small symmetrical tooth. Same horizon and locality. 

23 a. Outline of concave face ; 23 b, view of concave face, enlarged two diameters; 23 ¢, con- 
vex face, showing coronal folds; 23 d, profile section, showing ontline of perfect 
root, and unusual concavity of the concave face. St. Louis; Alton, Illinois. 

Fig. 26. TANAODUS)|GROSSIPLIGATUS, Stdi and Wrestcecs-Uteae-s- t-oseseeee ---nenesens- <= 375 

26 a. Concave face of tooth, partially restored in outline; 26 b, convex face; 26 ¢, profile sec- 
tion. Chester limestone; Chester, Illinois. 

Fig. 27. LANAODUS ‘SUBLUNATUS! St! Jf and Wels Teter Soa ae ee. evcee-- 308 
7 a. Outline of convex aspect, partially restored, enlarged two diameters; 27}, profile sec- 
tion. St. Lonis limestone; Alton, Illinois. 
Fig. 28. ANTLIODUSIPEROVALISH Obi cADGOW cost ece eases eae cae ak tase e sece ae ce enieae eae 393 

28 a. Concave face, basal border imperfect; 28b, convex face; 28 c, profile section. Warsaw 
beds. 

Fig. 29. ANTLIODUS: GRACIIS (Sta J eANd GWis- 20.82% Nonacis ase ea-pan tonite ocean een eeniemeees 393 


29 a. View of concave crown-face, basal border broken away; 29 0, convex face; 29 ¢, profile 
section. Warsaw beds. 
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Fig. 1-4. PETALORHYNCHUS PSEULOSAGGITATUS, St. J. and W.-.--...-.-..-.....--.- 405 
1a. Convex face of small tooth; 1b, concave face ; 1c, profile section. St. Louis beds, Pella, 
Towa. 
2a. Concave face of large tooth; 2b, convex aspect; 2, profile section. St.Louis; Alton, 
Llinois. 
3a. Outline of convex face of very large acuminate tooth, with forked root. Same horizon 
and locality. 
4a. Similar outline of medium-sized, symmetrica] tooth. St. Louis; Pella, Iowa. 
Fig. 5,6. PETALORHYNCHUS SPATULATUS, St. J. and W_.--:..-.c---2e2-sceececeneoee 408 
5a. Convex aspect of large tooth with tumid apex; 5d, side view. St. Louis limestone; 
Alton, Illinois, y 
6a. Convex face of small tooth; 6b, concave face; 6c, profile section. St. Louis; Pella, 
Towa. 
Fig. 7,8. PETAVORHYNCHUS, DISTORTUS, Ob. -J.-and! Whe-=—---cnencnieo- eae esse none aes 406 
7a. Convex face of medium-sized tooth; 7 b, concave faee showing deeply arched basal mar- 
gin; 7c, profile section. St. Louis beds; Pella, Lowa. 
8a,b,c. Similar views of smaller specimen. St. Louis; Alton, Illinois. 
Fig. 9. G@TENOPETALUS BELLULUS, Sho d..and Wy... - cee san ennne cos scsseneeeoeeeeee 398 
9a. View of group of teeth from the convex side, enlarged two diameters; 9 b, view of 
opposite face, showing entire outline of the largest specimen; 9 ¢, profile section of 
large tooth. St. Louis beds; Pella, Iowa. 
Fig. 10. PETALODUS HYBRIDUS, St. J. and W.....-.--.----------- eee senien= sane stan 394 
10a. Convex face of large tooth ; 10 b, concave face; 10 ¢, profile section. St. Louis; Alton, 
Hlinois. 
Fig. 11. PETALODUS: PROXIMDS, (Sts) (aud Wi)... 22-- 6.22 2-0 n2=naenaecmcieneeerenen 395 
11a. Convex face of nearly perfect tooth; 11 b, view of concave face; 11 c, profile section. 
Upper Coal Measures, Springfield, Llinois. 
Fig. 12 PETALODUS! CORTUS? Ni. tandUWreceam < acts seer ess ane aces eee aes ene omer 394 
12a. View of convex face of medium-sized tooth; crest worn nearly plane with convex 
basal margin; 12 b, concave face, showing corrugated ornamentation ; 12 ¢, pro- 
file section. Keokuk limestone, Bentonsport, Iowa. 
Fig. 13. CTENOPETALUS VINOSUS, St. J. and W..-.-.-.--.----+---<cese-ocecenncenne 2-396 
13a. Convex crown-face ; 13 b, profile section. Keokuk limestone, Bentonsport, Iowa. 
Fig. 14. CTENOPETALUS OCCIDENTALIS, St. J. and W-........----------------cee-ne-- 401 
14a. View of convex face; 14 6, concave face; 14c, profile section. Lower Coal Measures, 
Fort Dodge, Iowa. P 
Fig. 15. CTENOPTYCHIUS STEVENSON, St. J. and W......-..22--2-0-20+-s--eseneenes 383 
15a. View of convex face; 14b, concave face; 15, profile section. Coal Measures, West 
Virginia. 
Fig. 16,17. CATOPODUS-APICGATIS; Std. ANG Vssen =e cco eee ae See eee ae ae a ~..403 
16a. Convex face of tooth, enlarged two diameters; 16 5, concave aspect; 16 c, profile out- 
line. Middle Coal Measures, Iowa. 
17a, Convex face of smaller tooth, enlarged two diameters; 17 b, concave face showing 
hooked apex; 17 ¢, profile outline. Same horizon and locality. 
Fig. 18. CTENOPETALUS LIMATULUS, St. J. and W.--....-- GeemecmadaoeosmansooHsdoos 399 


18a. View of convex face; 18 b, profile section. Chester limestone, Chester, Illinois. 


VOL Vi PL. 12 


{T = 
2DSSIL—FISHES. {20% oper 


PETALOD ONTS 


Chas TK Worthen del AH Worthen, dirext. I, Mazer & Co.,hth., Boston 


ee oe mine FC "gr": 


eo 


Ap ie ie any. 


rositou 7 ~soldeps uaea SS: raat a 
Bd ms iernogee sudorerl 
alti eee: SRB 


PE phoqorisels Jour fae whrod bem pr gsentt 6 oh 9 : 
aeiowilt | ane s eure eee moti alton tb Fan wre 


a ah 
wea 10. oath ek 2 a f 
aie i F sconnaith -s 5 
Filaxiot. ra ba ie lo aod a 
’ ; i “wasilayol han wos 
Pe er rebate 81a) E48 ain eraonia'L 
18 8 j eroagutath awe hagralan Alineh suitad Yen ty oul xarnod ws i : 
(Sa wlouiift Feehiorirs eee, r Y 


ees ree 
QF ;sallzno at berojeor gy 


* Sr wowmapars may 
shoe sent tae erty | te GEL; deenh Gabe 


; hosood Scat ary ac we 
f a paises 


eabetecesenseabaarennen a 
ent 


<a ere Ht ban. a% eg 104 
Vame a Goitoue olidony iim aaah eorrtios Diwan 2 
ie Me gutbonany Ante soxbraqenua 15t 

2. W hon T ay Ae BUCO ODL 

ot Ne Pal pavllude olden hing uel 2epueD 
a Aes: 


Rint) G 


to yu wwe 0 Th 
Castes; ontenven anil tae 
“igre uopal ane 


Doi ren Pe) 1.81 ate 
if A aC i 


a 
IQ 


Pa ADE Xelnrak: 


ibs FISSODUS: BIFIDUS; Stad- and Wisco. oes sce eewecce se ane cs += seem ne enl-nisiseie~ nie coe 414 

1a. Concave face of perfect tooth; 15, convex face; 1c, profile section. Chester lime- 
stone ; Chester, Lllinois. 

2 a. Concave face of smaller, less perfect specimen; 2 b, profile section. Same horizon and 
locality. 

3. FISSODUS ,TRICUSPIDATUS, (Stid). ANG IWieaaes- oso ce se acne seneae annem sani aonicenn 415 

3 a. Concave face of an imperfect tioth; basal borders restored ; 35, opposite face} 3c, 
profile section. Chester, Llinois. 


4,5. CHOLODUSANZQUALIS! Studs audeWeescesitecise ss sencices See see eaaeeceeea eer 416 


ge 
4 a. Concave face of an imperfect tooth, basal border broken away; 4 b, view of convex 
face; 4c, profile section. Upper Coal Measures; Iowa. 
5 a. View of concave face of more robust tooth, basal border and root destroyed; 5 b, con- 
vex face; 5c, profile sectiou. Upper Coal Measures; Springfield, Illinois. 
Fig. 6,7. PELTODUS;QUADEATUS, tide ANG We se aecee eee see a= screenees ae wea eeeneee 410 
6 a. Convex face of perfect tooth, enlarged two diameters; 6 b, profile section. St. Louis 
limestone; Alton, [linois. 
7 a. Concave face of an imperfect tooth; 7b, convex face; 7c, profile section. Same hori- 
zon and locality. 
Fig. 8 IPELTODUS. TRANSVERSUS. Stas ANG Wis=s --cesaeesec- nose = spas eeeeeeon seat eaeeee 412 
8 a. Convex face of nearly entire tooth, enlarged two diameters ; 8 b, profile section. Coal 
Measures; Carlinville, Illinois. 
Fig 9. ‘PELTODUS 2; PLICOMPHATUS, (St..0: QNO) Wie cacueclocsnceces sss sataeclocescoserss 411 
9 a. Concave face, basal margin imperfect; 9 b, convex face, root restored in outline; 9c, 
profile section. Chester limestone; Chester, Illinois. 
Fig. 10. POLYRHIZODUS CARBONARIUS, St. J.and W....-----------22---2<---- cee ce eee ence 389 
10 a. Appearance of original example, convex face, partially restored in outline ; 10 b, profile 
section. Upper Coal Measures; LaSalle, Iinois- 
Fig. 11. Potyruizopus WILLLAMSI, St. J. and W... 
ll a. View of concave face, showing dentate root; 11 b, view of crown from above, showing 
triturating surface in the convex face; 11 °c, profile section. Keokuk limestone ; 
Boonville, Missouri. 
Fig. 12. POLY RBIZODUS. PISSAENSIS; (StiJ)and! Wieo--. 2225-22 -~ oes cheese ccacen cane raee 886 
12 a. Concave face of nearly perfect tooth; 12 b, convex face; 12¢, profile section. Warsaw 
beds; above Alton. L!linois. 
Fig. 13. POLYRHIZODUS AMPLUS, (Sts, dvands Weerecaesese oop iae secs cence eee eee eee eee eee 387 
13 a. Concave face of perfect tooth, 13 b, convex face; 13 ¢, profile section. St. Louis lime- 
stone; Alton, Lllinois. 
Fig. 14. POLY RHBIZODUSH LITTON, (Ni andiWiccesen cece rea ee eecmaae noses ecteee eect 385 
14 a,b,c. Concave and convex faces, and profile section, of nearly perfect tooth, introduced 
for comparison with preceding form. St. Louis; Alton, Illinois. 
Fig. 15. POLYRHIZODUS/ NANUS, Sb: Jad! Wiese, cose ee cee ce sc eae eae cee eee eee 386 
15 a,b. Convex face and protile section; 15 c,d, the same views, enlarged two Grea 
Keokuk limestone; Bentonsport, Iowa. 
Fig.. 16. DacTYLOpUS EXCAVATUs, St. J. and W 
16 a. Concave face, root broken away, enlarged two diameters; 16 b, convex face; 16 c, pro- 
file section. Chester limestone; Chester, Illinois. 
Fig. 17, 18. DactTyLopus concavus, St. J. and W.....--- SA COOS aS BSS ERT EoHSUEadcacenccososed 390 
17 a. Concave face of medium-size tooth; 17 b, convex face; 17, profile section. St. Louis 
limestone; Alton, Illinois. 
1g a. Concave face of large specimen, extremities of fangs broken away ; 18 b, convex face ; 
18 c, profile section. Same horizon and locality. 
Fig. 19. DAGCTYLODUSEMINEMUS, pols. aDG Wrenn ener cna see ae eee ee ete eee alae ei 391 


19 a. Concave face of tooth, enlarged two diameters ; 19 6, opposite face ; 19 c, profile section. 
St. Lonis limestone; Alton, Illinois. 
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t CTENACANTHUS 'SCULPLUS, Stadi. ANG IWieaceric-«--cecboseccececcseseseecescees -. 421 


1 a. Side view of a nearly perfect specimen; 15, transverse section of spine. near upper 
extremity, showing pulp cavity and contour of posterior face; 1c, enlargement 
showing disposition and form of tubercles, the eccentric anterior ridge near the 
base, with profile outline; 1d, enlargement of tubercle of third costa from front, 
near base, and profile outline; i e,7, enlargement of tubercles from middle cost; 
1g, enlargement of cost and tubercles in middle and posterior portions above. 
Lower fish-bed Kinderhook ; Burlington, Iowa. 


2 CTENACANTHUS VARIANS, St. J. and W-.-. 

2a. Side view of broken spine, partially restored in outline, the inner dotted lines showing 
the outline of the pulp-cavity; 2b, view of upper half of posterior face, showing 
the strong, rounded, median keel and denticles along the postero-lateral angles; 
2c, transverse section about one-fourth the distance from the apex; 2 d, transverse 
section near line of insertion, showing the deeply excavated posterior border; 2 e, 
enlargement of cost near base in front; 2 7, enlargement of middle costa of right 
side near base; 2g, enlargement of tenth costa from front in lower third of spine 
of same:side; 2h, enlargement of posterior costa near base; 2%, profile enlargement 
of posterior denticles. Upper fish-bed Kinderhook; Burlington, Iowa. 


3, 4. CTENACANTHUS SPECIOSUB, St. J. and W......-..----5222--200-02----eeeeenes 424 

3 a. Side view of large imperfect spine partially restored in outline; 3 b, transverse section 
below the opening of internal cavity; 3 c, transverse section near the upper extrem- 
ity, posterior outline restored ; 3 d, enlargement of coste from various parts of the 
spine; 3 e, enlargement of fragment of another individual, showing the posterior 
denticles, etc. Lower fish-bed Kinderhook; Burlington, Iowa. 

4a. Side view of a worn specimen, probably referable to this form, in which the decussa- 
tions of the cost# are obsolete; 45, view of the posterior face; 4 c,d, transverse 
sections near base and upper part Same horizon and locality, 
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CTENACANTHUS SPECTABILIS, St. J. and W.. 

Side view, tip and postero-inferior border partially restored in out'ine; 1 0b,c, trans- 

verse sections at broken extremity and 1 ear basal line; 1 d, enlargement of cost 

in the middle near base; 1 ¢, enlargement of cost of anterior margin above, 
showing their appearance when worn. Kinderhook beds; LeGrande, Iowa. 


CTENACANTHUS GRADOCOSTUS) St.d)..and) Wi-- 2222 sate - ce co 2 -s- = osive nee seeee 

Side view of fragment of spine; 2b, enlargement of a section from the upper extrem- 
ity, showing details of ornamentation; 2 c, view of section ef posterior face; 
2d, e, transverse section and enlargement showing contour of posterior face; 2/, 
enlargements in outline, showing elevation of coste from the side and end. 
Upper Burlington ; Quincey, Ilinois. ; 

Fragment from near the apex of a specimen referred to the above form, enlarged; 3 b, 
enlargement of posterior edge, and section showing outline of the anterior ridge. 
Same horizon, Louisa county, Iowa. 


CTENACANTHUS: EXCAVADUS, Stiid);ANG) Wios2--< 6s cae cose scea = cee elet one sales 
Side view of a broken spine. enlarged abont two diameters, 4b, further enlargement 
of anterior ridge; 4c, view of posterior face near extremity, showing position 
of denticles and median concavity, enlarged about two diameters ; 4 d, transverse 
section, enlarged. Keokuk limestone; Bentonsport, Iowa. 
Side view of a fragment showing the tip of a larger spine, and transverse section of the 
same. Same horizon; LaGrange, Missouri. 


CTENACANTHUS BURLINGTONENSIS, St. J. and W.....------.-22--22-t-s---0se04- =e 

Side view of upper portion of spine; 6 b, enlargement of posterior border; 6c, trans- 
verse section. Upper Burlington; Louisa county, Iowa. 

Side view of lower portion of spine, base restored in outline; 7 b, enlargement of pos- 
terior margin, showing relatively smaller and obtusely conical denticles than 
occur in the upper portion; 7c, enlargement along the anterior border, showing 
ornamentation of three or four tuberculose coste ; 7 d, enlargement showing the 
anterior ridge and laterally compressed tubercles ; 7 e, section of posterior face ; 
7 f, g, transverse sections, nat. size and enlarged. Same horizon and locality. 


CTENACANTHUSKROKUK; Shida Wiece ose ctinisit = cise eal eile elas eeiaeaieeinee 
Side view of large, we l-presérved specimen, the broken inferior extremity showing 
mould of pulp-cavity ; the ornamented cost in front partially restored; 8 b, 
transverse section enlarged ; 8 c, enlargement of posterior border, showing sculp- 
tured denticles, bifurcated aud implanted costa, ete.; 8d, enlargement of the 
anterior margin, showing tuberculose coste, etc.; 8 e, enlargement of the ante- 
rior ridge, showing depressed tubercles. Keokuk limestone; Boonvills, Mo. 
CTENACANTHUS 'GEMMATUS, Stid. ANd W).\-25-25. 02 -cj20- 50 eloonn aa sec -soeeeeeee 
Side view of imperfect spine, surface ornamentation partially restored; 9 b, transverse 
section. St. Lonis limestone; Alton, Illinois. 
Enlargements from asmall fragment of a spine, showing anterior ridge and several 
coste from the front, middle and posterior portions of the spine; 10 b, anterior 
ridge, enlarged. Same horizon and locality. 


CTENACANTHUS SIMILIS, St. J. awl W 
Side view of upper extremity of spine; 11, eulargement of the anterior and two of 
the lateral costa, showing the obliquely striated lateral margins of the anterior 
ridge, ete.; 11 c, enlargement of anterior ridge; 11 d, transverse section. Ches- 

ter limestone; Chester, Minois. ; 
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ASTEROPLYCHIUS VETUSTUS, St. Ji. and Wiz. --+<---0sess---- 0+ esc ecescess 


Side view, enlarged two diameters ; 1 b, section of one side further enlarged, showing 
details of intercostal striation, and appearance of the more or less worn poste- 
rior denticles; 1¢, enlargement of portion of posterior face, showing position of 
denticles along the postero-lateral angles, also the faint median ridge; 1 d, trans- 
verse section, enlarged. Lower fish-bed, Kinderhook; Burlington, Iowa. 


ASTEROPTYCHIUS IKEOKUK;/St:d.. ald Weass--~---- 50-5 sec eee eee ee eee 


Side view of an imperfect spine, enlarged two diameters, and restored in outline; 2b, 
sketch of the posterior face, enlarged two diameters; 2c, transverse section. Keo- 
kuk limestone; Warsavyy, Illinois x 


ASTEROPTYCHIUS ST: LUDOVICH, St. J..and Wi. -.22.c--5- occ. essseeeeees 


Lateral view of a perfect preserved specimen, showing intercostal tubercles, and poste- 
rior denticles—the latter are represented slightly too large—enlarged two diame- 
ters ; 2), section of posterior face, enlarged two diameters; 3 c,d, side views of 
denticles belonging to the upper and lower series, enlarged ; 3 e, transverse section. 
St. Louis limestone; Alton, Llinois. 


Side view of a nearly entire fin-spine: 4 b, section of the posterior face near the lower 
extremity, enlarged one-half, showing median keel and position of denticles; 4c, 
section along the anterior margin, enlarged, showing two coste, and striato-punc- 
tate intercostal spaces: 4 d, en argement of section from the pusterior border near 
the lower extremity, showing the irregular striz in the intercostal spaces, and the 
posterior denticles; 4 e, enlargement of posterior border near upper extremity, 
showing the downward hooked denticles, etc.; 4,9, transverse sections near the 
lower and upper extremities, enlarged one-half, showing relative prominence of 
median keel in different parts of the spine. Same horizon, St. Louis, Missouri. 


A'STEROPEYCHIUS ‘TENUISH Ob. BNO Wien coees mee sees ene eee eeiomee 


Side view of a large, nearly entire spine; 5b, enlargement of a portion of the surface; 
5 ¢ ,transverse section near the lower extremity. Chester limestone, Chester, IL 


Lateral view of a fragment showing the tip of a spine, enlarg:d two diameters; 6 ), 
enlargemeut showing portion of the posterior face, which is faintly channeled in- 
stead of keeled, as in the lower portion of the spine; 6c, enlargement of the pos- 
terior border, showing intercostal striation, -and denticles; 6 d, transverse section, 
enlarged two diameters. Same horizon and locality. 


ASTEROPIYCHIUS:BELDULUS, (Ot: patldWiscas.-cjooais s =z ones sme aces 


Side view of a small spine showing the base; 7}, view of anterior edge ; 7 ¢, transverse 
section; 7 d, enlargement of portion of lateral surface. Coal Measures; Carlin- 
ville, Illinois. 


A‘CONDYDACANTHUS ‘GRA CIDLIS) (Sta J). ANaUW)-. = ca eee ee oe oe eee eee 


Side view of spine, enlarged one-half; 8 b, transversesection. Upper fish-bed, Kinder- 
hook; Burlingten, Iowa. 


Side view of a fragmentnear the upper extremity, enlarged two diameters; 9 b, poste- 
rior face, enlarged two diameters; 9 c, transverse section, enlarged. Same horizon 
and locality. 


Side view of the tip of a very small spine, referred to the above form, enlarged two 
diameters ; 105, transverse section; 10 c, enlargement of one of the denticles seen 
from the outer side. Lower fish-bed, Kinderhook ;. Burlington, Iowa. 


Lateral view of a fragment of a large spine, probably referable to this species, show- 
ing the surface in perfect state of preservation ; 11 b, enlargement of a portion of 
the surface, and profile section of the cost; 11 c, transverse section. Upper fish- 
ved, Kinderhook; Burlington, Iowa. é 


ACONDYLACANTHUS 2£QUICOSTATUS, St. J. and W.-.- 


Lateral view of a large spine; 12 b, enlargement of a portion along the anterior margin ; 
12 ¢, enlargement showing section of the posterior face, showing form of denticles, 
etc; 12d, side view ofa denticle, enlarged; 12 e, transversescction ; 127, enlarged sec- 
tion of anterior portion of spine. Keokuk limestone; Warsaw, Llinois. 


Side view of a smaller specimen; 13 b, enlargement showing the broad intercostal 
space along the anterior margin ; 13 c, enlargement of portion along the posterior 
border; 13 d, enlargement of the posterior face; 13 e, transverse section, enlarged... 
Same horizon, Keokuk, Iowa. 


2-434 


ANACLITACANTHUS SEMICOSTATUS, ‘St. J. and W....------..-c22---ce-eccens 443 


Side view of spine; 14 b, transverse section near the broken distal end; 14 c, trans- 
peree. section near the inferior extremity. Upper Burlington limestone; Burling- 
ton. Iowa. 
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BYTHIACANTHUS VAN HORNED, St.) ald Wiao----- sconce see a Seite er enema cee 

Side view of fin-spine; 1, anterior aspect, reduced to one-fourth natural size; 1c, 

view showing posterior face; 1d, e, f, views of tubercles showing inferior side, 

lateral view, and seen from above; 1 q, outline of an elongated tubercle, seen from 

above; 1h, transverse section near the middle of exposed portion of spine; 1 7, simi- 

lar section across the base midway between the anterior shoulder and the inferior 
extremity. St. Louis limestone; Alton, Ilinois. 


GEYMMATACANTHUS)IRISHIL, Stu mandiWieees ssn2—s-- s-se=-- eeecer ere ese eee 

Side view of fragment of spine, base partially restored in outline; 2b, transverse sec- 

tion, partially restored in outline along the posterior side; 2c, enlargement of 

tubercles as seen from above, showing also the interspaces; 2d, side view of a 
single tubercle, enlarged. Kinderhook beds ; Marshall county, Iowa. 


GEISACANTHUS: BULLATUS, Std and Wie-- = 2 -1-- ce cnee ce ce csneseese sn eeeeeeee 
Side view of a spine showing the base and part of the exposed portion, enlarged two 
diameters, the upper portion of the figure representing the surface denuded of 
tubercles, as seen in fig. 4 @ ; 3 b, enlargement showing one of the tubercles seen 
from above, and lateral view in outline. Chester limestone; Chester, Ill. 
Side view of an imperfect spine, showing patch of surface near tip denuded of tuber- 
cles, and below the pulp-cavity is exposed by the breaking away ofthe lateral wall. 
Same horizon and locality - 
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Fig. 1,2. 
1a. 
2 a. 
Fig. 3. 
3 a 
Fig. 4,5. 
4a. 
5 @. 
Fig. 6-10. 
6 a. 
Ta 
8 a. 
9 a,b 
10 a, b. 
Fig. 11,12 
11 a. 
12 a. 


(Pal AM Xs Vielsioi: 


PHYSONEMUS PROCLIVUs, St. J. and W.. el Sa eee ee 451 
Side view of small spine; 1b, view of anterior face; lc. transverse section near the 
broken tip, posterior face restored; 1 d, transverse section across the shoulder ; 
1 e, transverse section just above shoulder. Lower fish-bed of the Kinderhook ; 
Burlington, Iowa. 
Side view of a smaller specimen, enlarged two diameters, posterior outline restored ; 
2b, front view, enlarged two diameters ; 2 c¢, d, e, transverse sections at points 
indicated by corresponding letters; fig. 2b, the posterior face restored in out- 
line. Same horizon and locality. 


PEYSONEMUS)- DEPRESSUS, (Sb. dal OnWiraaceecieca as. acetate ee cece 452 
Lateral view of spine, posterior borders restored in outline; 3 }, anterior face; 
3c, d, e, 7, transverse sections. Lower fish-bed Kinderhook ; Burlington, Iowa. 
PHYSONEMUS \CARINATUS, St. dad We. --sascl0o-- 2 -- sees scene ecccen 452 
Side view of fragment showing inferior extremity of spine, restored in outline; 4b, 
tront view; 4c, d, transverse sections. Upper fish-bed Kinderkook ; Burlington, 


Towa. 
Side view of a mere compressed specimen, restored in outline; 5 5b, c, transverse sec- 
tions. Same horizon and locality. . 


PHYSONEMUS(GIGABUN. SN (Wools. 2-5-2 cone sen nec et cee oo steer secon eee 
Side view of fragment of large spine, showing tuberculose ornamentation; 6 b, one 
of the anterior tubercles- enlarged; 6 c. enlargement of two tubercles of 
one of the anterior ridges and profile outline; 6 d, similar enlargements of 
posterior cost. Upper Burlington limestone; Louisa county, Iowa. 


Side view of imperfect smaller spine, probably referable to above species. Same hori- 
zon and locality. 

Lateral view of similar specimen, restored in outline; 8 b, view of anterior face ; 
8 c. d, e, f, tvansverse sections. Same horizon and locality. 

Side view and transverse section of a very small specimen. Same horizon and 
locality. 

Transverse sections near the broken tip and base of the original specimen described 
by Messrs. Newberry and Worthen, Vol. IV, Pl. UH, fig.1. Same horizon, 
Quincy, Hlinois. 

PHYSONEMUS PARVULUS, St. J. and W sew ecnie= 403, 

Lateral view, restored in outline along the posterior face. Keokuk limestone ; Boon- 
ville, Missouri. 

Side view and transverse section of a fragment of spine, restored in outline. Same 
horizon, Warsaw, Llinois. 
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PHYSONEMUS A‘LTONENSIS./S bids @00 Wiese acess ss ees seen = acess ae cece ceseieeee 

Side view of large specimen; 1}, front view. ! c, view of the posterior face; 1d,e,f, 9, 
transverse sections at points indicated by corresponding letters, fig.1 a. St. Louis 
limestone; Alton, Illinois. 

Side view of a smaller spine, the posterior face broken away, restored in outline; 2b, 
c,d e,f, transverse sections. Same horizon and locality. 

Side view of very small spine, probably referable to the above species, but having the 
antero-inferior shoulder truncated; 3, front view; 3, d, e, transverse sections. 
St. Louis beds; Pella, Iowa- 


PHYSONEMUS CHESTERENSIS, St. J. and W_-..2.<2.200s0e-c-s00ceeceeeeeeeeeeess 
Side view enlarged two diameters, and outline natural size; 4b, front view, enlarged 
two diameters: 4 c, d, e, transverse sections, enlarged two diameters.- Chester 
limestone; Chester, Illinois, 
DREPANACANTHUS REVERSUS, St. J. and W.... sischee es 
Side view of fragment of spine, base restored in outline, anterior limit of internal 
eavity indicated by the dotted line; 5 6, enlargement, showing tuberculation of 
the anterior border; 5c, enlargement of tubercles of middle ridge; 5 d, enlarge- 
mentof tubercles posterior ridge; 5 e, transverse section, posterior face restored in 
outline. St. Louis limestone; Alton, Illinois. 
Lateral view of small, worn spine, possibly referable to the above species, and trans- 
verse section of the same. Same horizon, St Louis, Missonri. 
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mat KEYSTRACANTHUS MIRABILIS; Sb..0)and Wi. o--ssc0-- ooo o.oo ene eeeeeenoeee 458 


1a. Side view, natural size; 14, view from front, showing disposition of tubercles along 
the anterior margin, reduced to one-fourth natural size; 1c, portion of posterior 
face, reduced to one-fourth natural size; 1d, transverse section in upper part of 
the spine, partially restored; le, similar section near base, showing the walls of 
the pulp-cavity distorted by pressure; 1/—I, various views of tubercles, enlarged; 
1f, tubercle from one of the middle rows near top of spine; 1 g, from the third 
* row near top; 1h, large tubercle from one of the anterior rows in middle of the 
spine; 17%, large transverse tubercle near base; 1%,1, small tubercles of middle 
rows near base. Coal No. 4 er 5, Fulton county, Dlinois. 


2 XYSTRACANTHUS ACINACIFORMIS, St. J. and W.....--.--..------- eee oe ssnene 459 


2a. Side view of spine, natural size, with enlargements of tubercles; 24, view of poste- 
rior face; 2c, transverse section near middle of spine; 2d, portion of anterior 
margin showing arrangement of tubercles. Coal No.5; Carlinville, Dlinois. 

3. Fragment of an undetermined spine, enlarged. Middle Coal Measures; Dallas county, 
Towa. i 
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PLA Eh Xx: 


PAGR. 
BATACANTHUS'/STELLATUS (IN. |W SD.) 22 <nee= nee --2--icoe eciee oaceciecaeenes 470 


Side view of an imperfect and worn spine, showing large tubercles in the upper por- 
tion of the posterior border, the spinose tubercles of the middle and lower anterior 
side, and outline of pulp cavity; 1 5, sketch of upper portion of the posterior side, 
showing arrrangement of tubercles; 1c, transverse section; 1d, enlargement of 
one of the large posterior tubercles, seen from above and profile outline; 1, 
enlarged sketch of tubercles of the Jateral faces. The original specimen figured in 
Vol. II, Pl. 12, fig. 7. Geode bed of the Keokuk; Warsaw, Illinois. 

Side view of fragment of the middle portion of a similar spine, the tuberculation of 
the lateral surfaces nearly obsolete from abrasion, but showing the bases of the 
anterior tubercles; 2 5, sketch of anterior face, showing disposition of tubercles; 
2c, transverse section. Upper fish-bed Keokuk limestone; Hamilton, Illinois. 

Side view of a larger specimen, preserving the anterior tubercles entire; 35, c,d, 
enlargements of tubercles from middle region near base, from the upper portion 
near the posterior side, and one of the large anterior tubercles, and section. Same 
horizon and locality. 


BATAGANTHUS BACULINORMIS, ‘Sts AND Ware. osname aos szaas—aeeoeteses ese 

Side view of a nearly entire spine, showing the swollen extremity armed with strong 
tuberculose processes; 4 5, enlargement of one of the large spinose tubercles of 
the upper extremity; 4 c,d, enlargement of tubercles from upper and middle por- 
tion of the spine; 4 ¢, tubercles from the posterior portion; 4 f, transverse section. 
Keokuk limestone; Keokuk, Lowa. ; 

View of the anterior face of a fragment of a similar but worn specimen. Same horizon 
and locality. 

Side view of fragment of a large specimen; 6 b,c,d, enlargements of tubercles from 
the anterior, middle and posterior portions of the spine, and profile outlines of the 
same; 6 e, transverse secticn. LaGrange, Missouri, in the same horizon. 

Side view of fragment of a small spine, showing the base and outline of internal cay- 
ity. Same horizon, St. Francisville, Missouri. 

Fragment of the upper extremity of alarge spine, probably referable to the above 
form. Same horizon, Nauvoo, Llinois-. 

C1ENACANTHUS PUGIUNCULUS, St. J. and W 

View of posterior face of spine, twisted towards the extremity so as to bring into 
viesy portion of one of the lateral faces, base imperfect; 9 5, transverse section; 
9c, enlargement of a section from near the middle of the spine, showing the ehar- 
acter of the ornamentation in the lateral face. St. Louis limestone; St. Louis, 
Missouri. r 


GEISACANTHUS STELLATUS, St. J. and W - 

Side view of a nearly perfect spine; 104, en’argementof anterior border near insertion; 

10 c, section of the posterior face near the middle, slightly enlarged; 10 d, enlarge- 

ment of portion of lateral face, showing the disposition of tubercles and faint 

coste, with profile outlines of tubercles; 10 e, transverse section near middle of 
spine, natural size andenlarged. St. Louis limestone; St. Louis, Missouri. 


Fragment of an undetermined ichthyodorulite (?). Upper Burlington limestone; Louisa 
county, Iowa. 
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ERISMACANINUS MCCoYANUs, St. J. and Wel. iie Jil. iil...) eee eee eee 

Side view of nearly entire spine, enlarged two diameters; 1b,¢ d, enlargement of 
tubercles from various parts of the anterior prong. St. Louis limestone; St. 
Louis, Missouri- ‘i 

Side view of an imperfect worn Specimen, exhibiting perfect transverse sections of 
either prong, as shown in fig 2b,¢c,d- Same horizon, Aiton, Illinois. 

Left side of posterior prong, enlarged two diameters, showing costation and den ticu- 
late posterior border; 30, anterior border, folded longitudinally as though by 
pressnre; 3c enlurgement of posterior border, showing form and arrangement 
of denticles, etc.; 3d, enlargement of two denticles, seen from above. Same 
horizon and locality. : 

Side view of posterior spine, enlarged one-half, showing more widely spaced denti- 
cles of posterior border, and tuberculation of anterior intercostal space; 4 6, 
transverse section, compressed, and. 4c. restored outline; 4d, sideand view from 
above of one of the posterior denticles. Same horizon, St. Louis, Missouri. 

Section from a large anterior spine, enlarged two diameters, showing crowded 
arrangement of tubercles in some specimens. Same horizon and locality. 


AMACANTHUS GIBBOSUS, (Nand W. sp))......:-.--.------2--+---- een e- 

Side view of a nearly perfect spine, enlarged one-half; 66, enlargement of section 
near the middle of the spine, showing bifurcated aid interpolated costae, denti- 
culation of anterior and posterior borders; 6c, transverse section, enlarged. The 
original specimen of Homacanthus gibbosus, Vol. II, Pl. X1I, f.1. St. Louis 
limestone; St. Louis, Missouri. : 

IMARRACANTHUS RECTUSA(N:, and \W). Sp-):-- 22-0 no tee seen = weces ens 

Side view of perfect spine, enlarge two diameters; 7b, enlargement of portion of 
extremity; 7¢, similar enlargement of section from lower part of spine, showing 
lateral face; 7d, similar enlargement of a section shewing the posterior face; 
Te,f,g,h i, enlargements showing different views of the large anterior denticles 
nedr the summit of the spine; 7k, transverse section, enlarged. St. Louis lime- 
stone; St. Lonis. Missouri 

Sketch of a small spine, showing the anterior aspect, and laterally oxpanded flattened 
base; 3 J, lateral view, outline; 8c, transverse section across the inserted base. 
Same horizon and locality. 

View of a fragment of a Jarge spine, showing portion of the posterior face, the cen- 
tral cavity and posterior face of the expanded base; 9 b,c, d, trausverse svctions 
at points indicated by corresponding letters in preceding figure. Same horizun 
and locality. : 

LECRACANTHUS UNGUICULUS, St J and W......-......------------00ee: 

Side view of a medium-sized, nearly perfect spine, enlarged two diameters; 10 B, en- 
largement of tubercles from near the middle of the spine; 10 c, transverse sec- 
tions near middje and across the transversely expanded base, the upper side 
being the posterior or concave border, enlarged two diameters. St. Louis lime- 
stone; St. Louis, Missouri. 

Lateral view of a fragment showing the upper extremity of a large specimen, en- 
larged two diameters: 114, transverse section of one of the large apical denti- 
cles; J] ¢, enlargement of tubercles; 11 d, transverse section across the posterior 
prominence, the npper edge corresponding to the posterior margin. Same hori- 
zon and locality. . 


Fig 


13. 


13 a. 


- 16. 


16 a. 


PLATE XXII— Continued. 


GAMPSACANTIHUS Typus, St. J. and W 
Side view of a nearly entire spine of medium size, enlarged two diameters, show- 
ing spinose processes at the apex, base partially restored from specimens in the 
election of Mr. Van Horne and Prof. Worthen. 12 4, enlargement of a section 
nearthe middle of the spine, showing lateral surface and either border; 12¢, 
transverse section near base, enlarged two diameters, and, 12 a, probable outline 

of the same when perfect. St. Louis limestone; St. Louis, Missouri- 


GAMPSACANTHUS SQUAMOSUS, St. J. and W 
Side view of fragment showiug upper portion of spine, enlarged one-half; 13 5, en- 


largement showing form aud disposition of tubercles; 13 c, transverse sections 
uear tip and across the broken base, enlarged one-half. St. Louis limestone; St. 
Louis. Missouri. 
GAMPSAGANTHUS ? LATUS, Sb d-vand Weseecets soos = aoa senese aeceee 474 
Side view of tip of spine. enlarged one-half; 14 5, enlargement of portion of lateral 
surface; 14¢, trausverse section. Keokuk limestone; Boonville, Missouri. 


ORACANTHUS.CONSIMILIS, St. jand Wy. - 2222-5 - 2 ane soe see ee ees 478 
Side view of a hagment apparently from near the middle of the spine; 15 5, sketch 
of the concave margin, showing form and arrangement of tubercles; 15 c, sketch 
showing convex border: 15d, transyerse section, distorted by pressure. St 
Louis limestone; Alton, Illinois. 


ORACANTHUS? OBLIQUUS) StziJiand (We. Josrteod. JO AOS. 225 Be 477 
View of the anterior (?) margin of a fragment of the upper portion of a spine ; 16 B,c, 
transverse section. Keokuk limestone; Warsaw, Lilincis. 
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PLATE XXTTL. 


PAGE 
ib HETEROCRINUS CRASSUS ..---.- .------ = 220-2 enn = nnn ne nee enw e wen nncwee- 493 
View of a nearly perfect examp!e of this fine species, showing the arms to their 
extremities. : 
2. IMODIOLOPSIS) (CASt—UNAOb 2 asic ciemeldea ceca csecce css Ssaceccereccess enemas eyes 
Se CYRTOCERAS CARROLLENSIS -....------------------- POSH S SOO nUnBOOCICaacaoccioss 496 
4. ‘A MBONICHIAULLINOIRNSIG == sasc ser secncasecceerosonancssecoscesccresceees scene 495 
4a. Profile view, showing the beak. 
4b. Side view of a nearly complete valve. 
5. DULBULITESCINELATUSarccsecreacsceeecse aces secccces ceenmesceenssensaeacatees se 495 
6. ASAPH GSEVIGICANS teams mre amienieeeleitaies a aleleicine = seeisina's'sesae eras esieescawnenenncecics, 497 
View of a rolled specimen showing glabella. 
7. GONIOPHORAW seecnccism cies saeceen siceenacerestewscncccaccrsceeseersa eases anne ene 
Cast in magnesian limestone from the Trenton beds of Carroll county. 
8. SHOMOCRINUSHANGUSTATUS la siccien as cis close s[ecicessincisinc sincce seins cise cca aeiniscnteisietas 492 
9. MMODIOLOPSISSSUBNASUTAG..cnecceciesssscnnsesscle so ceseencoee ss cseen Booaccascoscad 494 


9 a. Side view of a natural cast. 
9 b. Dorsal view of the same. 
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PATH X XV": 


RECEPTACULITES FORMOSUS 
Side view of specimen, natural size. 


WUCALYPTOCRINUS: (Spun Mel.) -- = 2 ee ecee ecilecesa- - on seces seine 
View of the summit from a natural cast in magnesian limestone. 


Side view of the same specimen. 


ALLENUS: (BUMASTUS) NopiUNOeliew c= --acecesocnasssesseeeeeee 


SPH2sREXOCHUS' ROMINGERL (52: ocn2s2--seqee se =n ee = cece noes eee 


Glabella seen from above; 4 a, side view of the same. 


STRICKLANDINIA DEFORMIS 
View of ventral valve; 5 a, view of dorsal valve. 
Profile view of the same. 

PHRAGMOCERAS BYRONENSIS 
Side view of a nearly entire internal cast. 


ORTHOCEBAS ANGULATUM 
View of specimen showing the surface markings. 
Section showing the position of the siphuncle. 
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PGA a Xe Ve: 


1. LituiTEs GRAFTONENSIS .. --- 
2. ASTYLOSPONGIA PRZMORSA ? 


2a. View of summit; 2, side view. 
3 IEUCALYPTOCRINUSI MAGNUS 2s socsscecesescaanseceee se ceucaceee Wesonec ese coon 501 
Basal view of an average-sized example. 


4. TLLENUS|(‘BUMASTUS)) (GRAF LONENSIS)..s2-0c cceccee anedecnoaeosceeecs saceeee ee eeee 508 
View of the glabella seen from above. 


Ds TACHAS BOLTON Use seene---caninacoccasslecwecuacuassstaeseacense eee eee qnacne 508 
View of a nearly perfect pygidium. 


6. CYRTOCERAS DARDANUSS Wes cescc ceca aciecsinnlactess scence so=secessssseanioceeeneees 506 
6 a. Side view of the specimen. 
6 b. Section showing the position of the siphuncle. 
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Cras Worthen del A.H Worthen, chrext J. Mayer &Co.lith., Boston, 
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PLATE XXVI. 


Fig. 1. ORTHOCERAS MEDULLARE ? 

Fig. 2. ORTHOCERAS CRIBRISTRIATUM 

Fig. 3. ORTHOCERAS RECTUM 

Fig. 4. ORTHOCERAS (UNIONENBIS® < je oe cicise as wissis core neeinine seme mena © Satame se ee ae eee ee 
Fig. 5. ORTHOCERAS JOLIETENSIS 
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la. NAUTILUS! ((DISCILERS) (ORNATUSH VAR: -AMPLUS} 2s 1c soe atscie sities wseleion oeleicicte pace ehicise 

1a. View of the ventral or outer side of the curve of an imperfect internal cast, (one-half 
nat. diameter), showing the curves of the septa in crossing the periphery. 

15. Aside view of same. Nautilus (Discites) ornatus ? var. amplus, Meek and Worthen, 
1865. Proc. Philad. Acad. Nat. Sci., p. 265. = 


2. GYROCERAS CONSTRICTUM 


A side view of imperfect internal cast. Two views of this same fossil were given on 
plate 12 of volume IIT; but the side view was not given there for want of room, 


audis added here to complete the illustration of the species as far as can be 
done at this time. 
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ORTHOCERAS WINCHELLIL -- 
PHRAGMOCERAS WALCHIL.-...----- SSH RaoOnpSdS pcre Sabasocooedd apadoonstgdbaccooce S11 
Side view of an imperfect internal cast, distorted by accidental pressure ; reduced to 
half the natural diameter. 
Another view of same. 


ANVICULOPECTEN (UNIONENSIS sone -caseceseeasscessseetecoss B sinentooths Sanee sic eee 511 
View of a left valve, natural size. 
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PAGE. 
is SCAPHIOGRINUS*UNICUS!=- =< coset eee tesa ca sateen eee ce oes eco eeeeeeeeiee 519 
Specimen showing the ventral tube with its anal opening. 
2,3. IPOTERIOCRINUSIC ORE Yies= soe nee eee see ae aoe noses eee romans mates anceeerre 516 
2. Specimen showing ventral tube and anal opening. 
3,3 a. Opposite sides of anearly perfect example showing the arms nearly entire- 
4. SYNBATHOCRINUS ROBUSTUS: ac eens coe ee seioee ose eaiseciec ae efie ea ecies seme 514 
View of a nearly perfect example. 
5. ‘BARYCRINUS STRIATUSs 22 so sec osc ese sore soe eeetaneceo se see meee eceereecess 515 
5 a. View of anterior side; 56, basal view; 5c, view of the anal side. 
POTERIOCRINUSPHOV EN: ficeanec ose sine sone aes atc een niece Nasieeealoeerian 516 
View of a nearly perfect example showing the arms and ventral tube. 
1h DICHOCRINUSERICUSI sjocomec scenic cece siver tes leie Sei aces secoeeeeieslectace eens 515 
Specimen with the arms attached. 
8. DORYCRINUS WGELLOG GM sci. aiaceise mice sesame euieiele Sala se ele sos sleeiseaeesecceiscecees 513 


8 a. View of the anal side. 
8 b. View of the anterior side. 
ec. View of the crown. 
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SPIRIFER SUBORBICULARIS)o <6 oceanic secarecnieseeecncee eases sence eiiceeeete 523 
Dorsal view; Lb, view of ventral valwé. 
Profile view showing the beaks. 

SPIRIFERANEGLECTUS tess slows senissenemslenisinaesttisene nine tmaciancae semanas 523 
Profile view ; 1c, front view. 

SPIRIFER FASTIGATUS! co osce ooeeeer oo oaeesee a cece ene e sneer eeene soca cate eee 521 
Dorsal view showing cardinal area. 
View of the ventral valve. 

PINNABUBSPATULATAS. cons cecioasenceneesecenae ameescdes cenaaciestsicnince emetic 524 

IMVATINAS ICRORUKS « o's cc ccnieccloissesecieasqrciteecinss esse per eene ence nic ee enaman eae 524 


View of a left valve. 
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PAGE 
POTERIOCRINUS PROBOSCIDIALIS:. «cutee a2 sie «foci el= an eiinlse seme cete recone 518 
Side view of the anal side. 
‘POTERIOCRINUS: VAN HLORNEI-. 2.022 - ce sis eaniccosesaclese seco scsaee eee 517 


View of the anal sideand ventral tube. 3. View of another example with arms 
and column. 


PENTREMITES (TRICCELOCRINUS) OBLIQUATUS..---..----2--2eceeenee nee ee- 521 
Opposite views of same individual. 

ONYCHOCRINUS MAGNUS: csctsceieweaces= esos neseers esses seceme eee aeeenet 520 

SCAPHIOCRINUS ABNORMIS! << 6 coe cence je oen coerce ceicecintinceecniseneceeeenee 519 

POTERIOCRINUS MISSOURIENSIS, Shumard ..-..2..--.-22------ 2. seen ecco 


View of a very large and nearly perfect example, showing the long ventral tube 
and the arms nearly to their extremities. 


PENTREMITES (TRICEELOCRINUS) VARSOUVIENSIS. ..----.-2------0-- eee eees 52L 
Small individual from Monroe county, Ill. 
A larger example from Warsaw, showing the pinnul# anda portion of the column. 
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EUPACHYCRINUS) CRAIGUcac-c-osteeiseccciseusecectnasieese ssececeswinneetiesestccene 527 
a. Basal view of a distorted base. 
Side view, showing the arms, etc. 
INSUPACHYCRINUS -BASSETT ies sass eeicessasices coco eee asent eae ee eee ae eee 528 
Anterior view. 
a. View of the anal side. 
POTERIOCRINUS LASALTENSIS .-------.--- 22-222 eee eee eee eee eee ner ceenne tee nee 526 
Anal side; 3 a, View of the opposite side. 
526 


CYATHOXONTAGDISTORT Ag cos stece soos tnsnsccecee nse sees Jose ne ces Se siemaceeceeeee 
and4a. Views of two individuals. 


CHAETETES CARBONARIA..-- 


AX OPHYLUUM RUD Stas cetise sere seca eme cise selelesiee sane scecin necsmemae mee iieeriers 
Side view of a short specimen. 
View of the chalice and columella. 
Side view of a longer specimen. 
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AXOPHYLLUM INFUNDIBULUM. . oco0 2000000 nceseesnn res cnes-ccsccensssconcinccceenie 525 
View of the chalice. 
Side view of ap old specimen. 
A more conical example, possibly distinct. 
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SEULOMEAL SURVEY OF NELINOD 


Clas Worthen, del. A.H Worthen, dirext. J. Mayer & Co.,lith., Boston, 
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PLATEH XXXIIE,. 


INAUTTLUSH(CRYPTOCERAS)/CAPAX.. Jossees come Sonera ser ene eee eee ee 532 
Dorsal view ; 1 a, side view. 


NAUTILUS: (DISCITES) HIGHLANDENSIS. 


AVICULOPECTEN, (spec. wndet:).-.----2-.2-05-=5- sea cceeeisese sb ene costes comeemare 
View of the interior of a right valve. 

CONOCARDIUM\OBLIQUUM(5- 2-0 o-c-2 2- scales eee een ea ean se eee et nearer 529 
Dorsal view ; 4, sitie view. 

PLEUCROPHORUS)}) ANGULATUS.s sec scs2 scons ses = sees waeses eee eee eenaeenes 529 

CARBON ARCA) GIBBOSANL 222 -ce cone aece seen encee nea = sien ee ee aes 531 
View of the crenulated hinge line. 
Anterior view showing the beaks. 
Lateral view. 
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